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PREFACE 


These examples aie intended to provide a complete course 
of elementary algebra foi classes in wlucli the booknoik 
IS suppbed by the teacliei 

Li the choice of the subjects included, and in then 
arrangement, I have throughout followed the lecommenda- 
tious of the Committee on the Teaching of Mathematics 
appomted bj’’ the Mathematical Association 
Among new features maj'^ be mentioned — 

The postponement until after easy simultaneous 
equations of the ‘long lulcs’ for multiplication and 
division 

The postponement until aftei quadiatics of coni- 
pheated fractions, HCF, L.CM, Square loot, and 
Literal Equations 

The eaily intioduction and extensive use of Graphs 

The inclusion of some of the apphcations to Geometiy 
which form such a piominent featuie in modem con- 
tmental text-books 

Tlie tieatment of fractional mdices horn a numerical 
point of view, so as to lead up to the use of foui-hguie 
logarithm tables 

The stress laid on numencal checks of all kinds 

Tlie laige selection of piobleins, including veiy easy 
ones 
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PREFACE 


A number of examples have been taken from examina- 
tion papers recently set at Charteihouse 
It remains foi me to acknowledge that I am much 
mdebted to my colleague, Mr H Crabtiee, to whom are 
due the whole of the problems m Ex. 66, as well as those 
m Ex. 98, and also to the Rev J E Colthurst and Mr 
A. D Tuckey, who have given me much kind assistance 
in checking the answers and in nroof-ieadine' 
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EXAMPLES IN ALGEBEA. 


Ex. 1 USE OF EIOES. 

(1) Yenfy that 

1G(3-2) = 16 3-lC 2, 

U(7 + l) = 14 7 + 14 1, 

18(5 -3) = 18 5-18 3 
Ecino\ c the hrackcta m 

i{a-h), 12(rt + i), a{b-c) 

(2) Venfy that 

62 + 3(4-l) = 62 + 3 4-3 1, 
62-3(4-l) = 62-3 4 +3 1, 

75 + 3(5- l) = 73 + 3 5-3 1, 
75-3(5-l) = 75-3 5 + 3 1, 

100 -2(18 + 4)= 100 -2 18-2 4 

Remove the brackets in 

a+3(A-c), 
a -3(i-c), 
a-z{b+c) 

(3) Tfork out (i) as in arithmetic, (ii) as in algebra, 

9(7 + 5) -9(7 -5), 

14(3 + 2)- 14(3-2) 

Work out 7 (a + i) - 7 (c - J) 

(4) Find the \alue of 

5 53-4 9, 

0 (53-4 9), 

6 (53-4) 9 

TE A 
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(5) Work out (i) as m anthmetic, (ii) as in algebra, 

9(9 + 1) - 92 , 

12(12 + 3)- 122 
Work out 't;(x+a) — 

(6) Find the difference between 

4 + 12 3-2 and (4 + 12)(3-2), 
also between 16 — 3^ x 2 and (16 — 3^)2 , 
also between 12 -4^x3 and (12 -4^)3 
By removing the bracket 

show that a-b c and (a - b)c are different 


(7) Multiply out 

26, 3* 2 72 2 

Write out in full 

a6, b\ 




(8) Put into pnme factors, using the index notation for 
repeated factors 

186, 121, 56, 64, 66, 625, 343, 72, 100, 276, 48, 286, 63, 
1715, 41, 86, 120, 105 

(9) State as identities the results of the foUoiving divisions 


164-2, 195-3, 195-15, 160-3, 

Using letters, give the connection between dividend, divisor, 
quotient, and remainder 


(10) State as a senes of identities the work of finding by tlio 
‘long rule ’ the G 0 fir of 163 and 134 , also of 183 and 21 , also 


1491 and 399 

(11) What are 9 + 0, 9x0, 9 + 1, 9x1? 

(12) Wnte m simpler form if possible 

a:+0, -cxO, jc + l, <cxl 

(13) What must be subtracted from 12 to leave 0, what 
from y? 

(14) By what must 15 bo divided to give 1 as answer? 

By what must x be divided to give 1 as answer ? 
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Ex. 2 NSaATIVE QUANTITIBS. 

(1) "What IS tlio ^ aluc of 

7-4, 4-7, 8-14, 1-12, 

-3-12, -3 + 2-12, -4 + 7-3? 

Whicli IS greater, the sum of 6 and - 2, 
or the dilTorenco of 3 and - 2 ? 

(2) Wliat must bo added to the follounng numbers to make 
the result 0 ? 

-8, -11, 9, 3-4, 3 -a;, a-b 

(.3) Eviness (i) as a gam, (n) as a loss, the result of each of 
the folloAving transactions 

A loss of .£10 followed by a gam of ^16 
A loss of £5 folloA\ed by a gam of lOs 
A gam of £4 follow cd by a gam of 5s 

(4) Express in symbols the combined aa eight of a balloon 
pulling upAA aids AAUth a force of 500 lbs and tAA o masses of iron 
of AA eights 300 lbs and 150 lbs 

(5) Hoaa' many degrees of frost arc temperatures of 5', - 5°, 
15', -7"? 

(6) A\niat IS the diflcrcncc betAAcen the tcmpciatures of 40“ 
and -3'? 

(7) Find the aAeragc midnight temperature for the AAcek m 
* Avhich the midnight temporatures aacic 

30', 18', 10', 4*, O', -7', -20' 

(8) Find the aA’crago number of degiecs of frost at midnight 
for a AA'cek m Avhich the midnight temperatures AA'oro 

34', 31', 27', 24*, 28‘, 30*, 32' 

(9) A tram aa'hs duo at a station at 10 minutes to 6 HoAAr 
many minutes bcfoie 5 did it arriA'c if it Av^as a quarter of an 
hour late ? 



4 ALGEBRA E\AIiIPLES Ex. 

In Figure 1 — 

(10) '\'\Tiat numbers represent OJ, OB, 00, OD, OB 1 

(11) \\Tiat numbera represent OA, AB, BO, OD, DEI 

(12) Illustrate from the figure that 

7-9= -2, 

9-18 + 14 = 5, 

5- 14 + 7= -2 

In Figure 2 — 

(13) A^Tiat numbers represent OA, OB, 00, OD, OEI 

(14) AVhat numbers represent OA, AB, BO, OD, DE ? 

(16) Illustrate from the figure that 

2-6= -3, 

6-9 + 1= -2 
-7 + 4+ ) = 2 

Draw figures to illustrate that 

(16) 7-5 = 2, 5-7=-2, 5-3-4 + 2 = 0 

(17) 5-7 + 4-3=-1, -2 + l + 3 + 3=+5, 2-4 + 2 = 0 
In Figure 3 — 

(18) "What pairs of numbers cvplain the position of the points 
A, B, 0, M, starting fiom Ot, Oij ? 

(19) What pairs of numbera explain how to got from 

(i) A\aQ , (u) ^ to F, (ill) 2? to ff, (n ) K to M , 
(v) Fto 0 y (vi) L to My (ni) I to D , (nii) J to FI 

(20) Draw on squared paper two lines to start from (the axes), 
and mark inth letters A, B, 0, the points given by the 
foUowmg pairs of numbers 

(4, 2), (2, 4), (6, 1), (4, 0). (-2, 6). (2, -6), 

(3, -4), (-7, -2). (-5, 0), (2, -3), (-1, -1), (-4, 5) 
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Ex. 3 SUBSTITUTION 

Oral 

(1) If (1 = 4, what 18 tbo value of 

2a, 3a, ~a, a-, a + 3, «--C1 

(2) If j:= 3, ivhat is the value of 

2r, 2 'b + 4, X-, >•--1, x--x^ 

(3) If a = 6 and J = 2, "ft hat is the value of 

a + b, a-b, 2a+b, a + 2h, 2a~Sb, 

( 1 = a^-hb, a^-h\ 

Ifi, a?-b\ a’+i-’’, ah-^ 

(4) If f/= i, irhat is the \aluo of 

H y-, 1-iA i-y-, v-y-1 

(5) If -B = 2 and y = 3, v Int is the a nine of 

r+y, 2x-tj, ®2-?/, a-y, rtj\ a-Sy? 

(6) If a = 3 and J = 1, what is the i aluo of 

ab\ n2 + 2 H 4«i + i81 

(7) If a-= - 2, i\hat is the laluo of 

3a:, -5a:, a?, -2*?, a:’, 7 + 2x1 

(8) If a = 1, 5= - 3, ubat is the value of 

a + b, a-b, 2a + lib, a- + b-, ab, lr-2(ihl 

(9) If 'i:=3, c= - 3, 11 hat is the laluc of 

v + c, x-c, c-x, cr, xc, X' + c-l 

(10) If a= - 1, b= ~ 2, iihat is the \aluo of 
4a + 5, Za-2b, a? + l>^, a”--b', 2ub1 

Ex. 4. 

(1) If a = 3, 5 = 7, find the i aluo of 

(i) lCo-35, (ii) 2a + iS-((i + 30, 

(in) a?~2a% + ab‘^ 

(2) Find the I’alue of the three expressions in (piestion 1, 

ifa = l, i = i 

(3) If c = 4, (? =s 7, find the i aluo of 

(i) Ic-Zd + cd, (n) cP-c'i-Zed + AX, 

(m) <?-2d-+M-4: 
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(4) Find the ^alvlo of the three e\picssions in question 3, 

jfc=3, f/=3 

(5) = i = 5, c==0, find the Milne of 

(i) 3re + 46-6c, (ii) a--b- + 2c, 

(in) 16«6- 4 Jc+2nc (i\) c--c(2« + Sft) , 

(v) 6®-4nr + 22, (n) Z{a + b) -2c{a + c) + a-{b + c) 

(6) Ifc=C, d=2, e=0, find the \aluc of 

( 1 ) 3c-4</+2tf, (n) c--d- + e"-, 

(in) 2cd -dc + tiic, (n ) c® + cd- - led , 

(\) c(c + r7) + 3c-, (\i) A(c-^d){c-d)-lcdc 

(7) If a;=2, y= - 3, find the \alucs of 

(i) (2t: + v) {T-ij), (n) r- + f- + , 

(ill) {x+v)lx-y), (n) Hr+y)-i{j--y) 

(8) If fl=j - 1, b — 2, find the % dues of 

(i) 2<r& + 62, (n) a2-2ffJ4 6=, 

(in) (2<f-/t)(rt + 2i), (n) a-b+ftb- 

(9) Find the lalnes of /--2r+3 for the folloiiing file 
alucs of X 

(i)x=l, 0'i)r=2, (m)x=5, 

(iv) x=9, (i) x=10 

(10) For the same fi\o i alucs of x ns m question 9, find the 
alucs of the expression (x- - 2)(x - 1) 

(11) Find the lalucs of »/- + 2y-lb foi the folloMing fi\c 
alucs of ?/ 

(i)y=l («)y=0, (in) ^ = 7, 

^iv)2/=lj, (i)y=100 

(12) For the ’’amc fi\o i alucs of »/ as in question 11, find the 
alucs of the CN^ircssion (i/*- 4)(y+ 1) 

(13) Find the % alucs of p^-x+I for the follomng values of r 

(i) x=2, (n)x=l, (ill) x=0, 

(iv) x= - 1 , (i) x= -2 

(14) For the same five values of x ns in question 13, find the 
alucs of (x+2)x(x+ 1) 
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Ex. 5 IDENTITIES AND EQUATIONS 

(1) Show that a2 _ (o _ 3)(a+ 3) - 9 IS 0 if a is 1, 2, 3, or 4. 

(2) Show that _ 1 _ (J + l)(J _ 1) is 0 if J has any of the 
values 2, 4, 10, 0 

(3) Show that a^-Ga + S is 0 if a = 2 and also if a = 4 
Eind a value of a for which it is not 0 

(4) Show that J®'-4i + 3 is 0 if l> = 3 and also if i = l 
Find a value of 1) for which it is not 0 

(6) The following statements are identities, show hy sub 
stitution that each is true if J=s 3 and c = 1 
(i) 2(b -c) + 5e=S(b+c)-b , 

(u) ¥ - = {b + c){b - c) , 

(m) (J + c)2 = &® + 26c + c-* 

(6) Show by substitution that each of the following state- 
ments 18 true if a = 4, d=3, also if n=6, d== - 1 

(i) 3(a-l-(i)-l-2ft=6(a-d) + 8d, 

(ii) {a-dY=a-~2ad-\-d^ , 

(ill) a®-d®==(a-j-d)(o-d) 

(7) K a: = 8 show that 4 («- 5) = 7; -I- 4 ® 

(8) If y = 3 prove that 7f/— 40 = 6 - 8y 

(9) If a=6 then a"-9(«-2) = 0 

(10) If a: =40 then 77:- 100 = 20-1- 4i; 

(11) If a:= 1 verify that 27:® - a: -I- 1 = 4a:- - 2 

(12) Show that if a: = 2 then 7?-l-a:-10 = 0 

(13) Test which of the following equations are satisfied by 
x~ 1 , which by 7: = 3 , and w'hich by 7:= 4 

(I) 5x-2 = 4x + 2 , 

(II) 3a:-l-2 = 18-3r + 2, 

(m) ^®-67:-f4 = 0, 

(iv) x^+x = 12, 

(v) 2a:-i-3(7:-l) = 4(7:-l-2)-fl, 

(vi) 7:®-8^2-hl97:=12, 

(vii) t:® = 2 a: - 1 



5, 6 IDhNTITILS 4.KU EQUATIONS 0 

(14) Test whether y=-l or y= - 3 satisfies 

(i) 2(y + 6) + 4 = 4(2-y)-10, 

(») y= + 4y+3 = 0, 

(m) V--41/-3, 

(iv) ip-\-2f=y+2 

(15) Test 11 Inch of the following equations are satisfied h} 
a: = 1 j winch by 'i;=2 , and which by ir= 5 

(i) 7fl--10 = 3(a: + 3)-8a: + r), 

(ii) 4(3--5) + 3j;-2(a:-2) = 9, 

(ill) 'i:2~3r+2 = 0, 

(iv) 7i>-+10=0, 

(i) ^ = 8x--17fl;+10, 

(vi) 'c2-7a;+12 = 0, 

(ill) 2r' = 7(a: + 2)-12 

(16) Test each of the following equations for the solutions 
jjsrO, a:=l, c= -1 

(i) a:2-2r+l =0, 

(n) TS = 'c(r+7), 

(ill) a^ + 4T2 + 2a; + 6 = 0 , 

(11 ) 2x* + 3x{y--l) = 27-- 


Ex. 6 COLLECTING LIKE TERMS 

State the result of collecting like terms and also the miinbcr of 
terms in the original expression and in the answ cr 
(1) 3fi + 7<i-9rt (2) b-Sb + ib (3) '‘-7x + 2x 

(4) 3y-bi/ + 2i/ (j) 3j-- — 2r- + 5j- - 4;r- + jr- 

(0) 19vr+2v*- -Gy:r (7) 5x + 2i/- ir 
(8) ab~2c + oc-2ab (9) 2yj: - r - 3vr 2^ -»- »/: 

(10) a- + 2rt + 3rt= - 4rt= + 2rr + 17tf - 3 h^ + 1 2rt + 4rt= 

( 11 ) 2 j :- 11 + 2 - 2 x . ( 12 ) hr-^br-{-obx-i-2bT-7by‘-\-V,x-i- 2bx 

(13) r)r-2z + 3r- l/ + 22r (14) + 

(15) Zahal — Cnthai + 4 "iabtd — abul + 2nlx' 

(16) 2b-lr + 3b-lb + ^h~-A 

(17) - ab + 3ab- Gal- 2nhc+ttb -^}ah 
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(18) 





(19) 2x + (^~Sc^ + S'C-hc^- + cx 

(20) 3a + 26-c + Ja-2i + 3c-2a+J- l^c+On- 10£> + 8 c 


Ex. 


Ex 7 ADDITION AND SUBTRACTION 

The answers to bo said or imtton down without preliminary 
work. 

(1 ) Find tho sum of a + 2b, —Sa + b, 6a — 4i 

(3) Add together a + c, -5a + 3c, 9a~4c. 

(3) Take c from 2a + 3c 

(4) From 8a: - 9y subtract 3® + 2y 

(5) Add together 6a + 3a~b + c, 2a + 2b + 2c. 

(6) From 2 take 1 - a:- 

(7) Subtract 1 3x- + St from 1 9x~ + 4 c + 1 

(8) Add Ga: to 3x” and from the icsult take 7a- 

(9) Add 3a;® to 13a: and from the result take 3 

(10) Find the sura of 16aa:+a®x^, S-iat, 2a^V', "ia-x- +• 2fla:-8 

(11) Prom zero subtract 1 - 2x- and to the result add 3 

(12) What IS the difleieuco between 19a:® and Gx- ? 

(13) What is the difference between 19a:® and Gx ? 

(14) Subtract 3 + 4a; from the sum of 9 + 2a: and 8 - ar, 

(15) \iniat IS tho result of adding together x, y, and s 1 

(16) Express in symbols tho result of diminishing 9h by tho 
sum of 3c and 4b 

(17) What 18 the remainder when l-4y®+y® is subtracted 
from 5^ ? 

(18) Take x- - y- from IGay - 5iy® 

(19) A boy works z+y sums of which v-7 me wiong How 
many are right ? 

(20) To unity add the sum of x^+z and a: - 7 

(21) What must bo added to 3a to produce 10a? 

(22) What must be added to ^® + a- to pioduco a:? - x® + 3a: ? 

(23) What must he taken from x to produce 3a? 

(24) "What is tho term in z~ in tho sum of StP-z, 2-1:+ 4ar, 
a? -3x2, i-Sx+Sa:®? 
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(25) Take ij from a, and add to tlio icsult 14y 

(26) What IS tlie remainder if from lx - y- we take 3a: ? 

(27) What must bo added to - 4 to produce 10 

(28) Add 3 to - 1 

(29) Subtract h from x 

(30) Subtract -a from -h 

(31) Add x+y and a:-y 

(32) What must bo subtracted from x that the result may 
be x-y? 

(33) What must bo subtracted fiom a that the result may 
be ar+y^ 

(34) From the sum of 2x + 3y and 3a; - 2y subtract x+y 

(35) If the square of x bo doubled, u hat must bo added to it 
to produce its cube 1 

(36) Hou much greater is 3x- than 2x- - x + 7 ? 

(37) Bj’ liou much does x® exceed a? - 3r + 4 1 

(38) By how much is a® + h- less than a- + 2n& + ? 

(39) To the sum of <i + 6 and a-h add 2b 

(40) By how much does a® + Mb- exceed Za% + i® ? 

Ex. 8 BBAOEETS 

Simplify by remoiing brackets and collecting' like terms 

(1) 2« + 3(6 + r-n) + 76 

(2) n + 6(6-c)- 2(a-5+x) 

(3) 4x+x®-(x®-x) + 2 

(4) a + {i+c- (tt + &-c)} 

(5) 2(1 + 36 - {6= + 26c + X + 76= - (36c + 2x - 6=)} 

(6) Add 2x to the sum of x - (4x + 2) and 7 - (3x - 1 ) 

(7) Find the sum of 

x=- {x= + (2x-|-3)-(4x + 2)} and x=-(x-7) 

(8) Subtract x= - (2x + 3) from 8x= + (2 - Ox) 

(9) Add together a -t- 6- c, a- (6 + c), a- (6- c), -((H-6 + c) 

(10) K P stands for x-y and Q for x+y, find the value of 
P+Q-{2P-Q) 

(11) Simplify 6 a- {36 -( 26+ 6-0)} 

(12) Add fl + 6 to (6a +56)— {a -(6- 2a)} 
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(13) If L stands for a + 6 and M for a-h, find the value of 
2L-M-{L-2M) 

(14r) Add together 

-x^+'e-2, -{x^-x)+2, x^ + (x-2) 

(16) Simplify 

T? - [2a? + S-s - {a:2 + 20 : + (i: - 4) - 2a? - (x^ - -c)} + 17 1 ?] 


Ex. 9 MULTIPLICATION 

State in then simplest forms the results of the following 
multiphcations 

(1) X a? (2) a® x o® (3) 6®x x J® 

(4) ia® X a% (6) at x x^ah (6) ( - x) x x 

(7) i:x(-x®) (8) flx(-6®) (9) (-o)(-<i) 


(1) X® X a? 

(4) ia® X a®J 
(7) t X ( - X®) 

(10) (-fl)® 

(13) (-X)® (-X) 
(16) (-a)^ 

(19) ^&xx2x® 

(22) ( - 66x) X 3ax 
(24) ixx^y 
(26) a% X 6®c X c®a 
(28) {-afi-hf 

(31) Multiply by 12 

(32) Multiply by 20 


(3) 6®xxJ3 
(6) ( - x) X X 

(9) (-o)(-a) 


(11) 2axx(-x)® (12) x®x(-x) 


(_x)® 

{-W 


(-C)® 

lax X 3ft® 


(20) a^xV^ac (21) alvxbcxx{-au) 
(23) ^x®x(-^xy)xl2x^® 

(26) lxx{-lxy) 

(27) (-a)(-&)(-c) 

(29) 2a6 4xy (30) 1 ?^ i/z s^x 
^ X y ^ 3x 5y 
12’ 4’ 3’ 3’ T’ T 
^ ^ 7x X 1 3y 
20’ 20’ T’ 5’ 4^’ T 


Ex. 10 DIVISION 

State in their simplest forms the results of the following 
divisions 

(1) x7-x2 (2) 68-6 (3) cs-c® 

(4) 2a62-a (6) - 206® -6 (6) Ixyz-ly 

(7) Ixyz-xyz (8) 9x8-3x (9) 9a? -3x8 

(10) -lbxij-9 (11) -6x®-x (12) -it?ij-xtj 

(13) x5^-(-x) (14) a6c2-c (16) -abc^-(-e) 

(16) abc^-{~b) (17) xS2-(-x®a!) (18) (-a)® -a® 

(19) (2a)® -4 (20) a%c-{-ay 
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(13) If i stands foi a + b and M foi a -I, find the value of 
2L-M-{L-2M) 

(11) Add together 

i;2_(t;_2), -a? + '6-2, -(!62-a;)+2, x2 + (»-2) 

(15) Simplify 

-rs - [2*3 4- 3x - {x® + 2« + (x - 4) - 2x® - (®- - x) } + 1 7x2] 

Ex 9 multiplication 

State in their simplest forms the results of the folloiving 


multiphcations 




(1) 


(2) 

flS X a® 

(3) J2^xi3 

w 

ha? X a% 

(5) 

cx X x2a& 

(6) ( - x) X X 

(7) 

A X ( - x2) 

(8) 

a X ( — &2) 

(9) (-a)(-o) 

(10) 

{-af 

(11) 

2axx(-x)2 (12) x2x(-x) 

(13) 

(-X)2 (-X) 

(14) 

(-x)2 

(15) (-c)2 

(16) 

(-ay 

(17) 

(-bf 

(18) 7axx3a2 

(19) 

\bx X 2x2 

(20) 

a® X b^c 

(21) abx xbcxx(- acx) 

(22) 

( - 6hx) X 3ar 


(23) 

ix2 X ( - \xy) X 12 x 2 y 2 

(24) 

4xxiy 


(26) 

\xx(- ^xy) 

(26) 

X b^c X c2a 


(27) 

(.a)(-b)(-c) 

(28) 

(-«)2(-J)3 

(29) 

2a5 4Ty 

(30) i?y i/z ^x 

(31) 

Multiply by 12 

X 

I2’ 

X V 2x 3x 5y 

4’ 3’ T’ T’ T 

(33) 

Multiply by 20 

% 

7a 7x 
20’ T’ 

X 1 3y 

5’ 4^’ T 


Ex. 10 DIVISION 

State in their simplest forms the results of the following 
divisions 


(1) 

x^-x® 

(2) 

68-5 

(3) 

(?-(? 


(•1) 

2a62 _ a 

(5) 

■2ab^-b 

(6) 

Ixyz- 

7y 

(7) 

7 - ujz 

(8) 

9a? -dx 

(9) 

9x®-3'c3 

(10) 

- Ifery- 9 

(11) 

- 6x2 - X 

(12) 

-a?y- 

•xy 

(13) 

x5y-(-x) 

(14) 

aJc® - c 

(16) 

-db(?- 

-i-c) 

(16) 

ab<?-(-b) 

(17) 

1 

1 

(18) 

(-af 

_a3 

(19) 

(2«)3-4 

(20) 

a%c-(-ay 
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Ex. 10a. Oral 

State in their simplest forms [if there is no simpler form state 
the form given] 


(1) 

2a;-a: 

(2) 

<- 

1 

<M 

(3) 

2^+a 

w 

2xx'c 

(5) 

2%-x.x- 

(6) 

2a;+^2 

(7) 

2x-2x 

(8) 

2c- 2x 

(9) 

X--X 

(10) 

x~-i-x 

(11) 

2i?xar 

(12) 

2x^~v 

(13) 

2a? 

(14) 

2a:2-a:2 

(15) 

2x2xa;2 

(16) 

2a:2-2 

(17) 

a?- 2a; 

(18) 

x2-2 

(19) 

3a + 2<i 

(20) 

3a -a® 

(21) 

3a X 2a2 

(22) 

3a8+2a® 

(23) 

3a® X 2a® 

(24) 

3a® - 2a® 

(25) 

3a2-2 

(26) 

3a® -a 

(27) 

3a® - a 

(28) 

3a® - a®. 

(29) 

3a5-5a® 

(30) 

3a® X 5a® 

(31) 

3a« + 5a® 

(32) 

5a® X 3a® 

(33) 

5a® — 3a® 

(34) 

abc X ab 

(35) 

abc X ac 

(36) 

abcxb 

(37) 

abc - ab 

(38) 

abc - ac 

(39) 

abc-b 

(40) 

abc+ab 

(41) 

abc - abc 

(42) 

abc + abc 

(43) 

abc - abc 

(44) 

a%c - ah 

(45) 

a-b-c - abc 

(46) 

d?hH X db(P- 

(47) 

a%~c X ab-c^ 

(48) 

a%’^c-a?b‘^e 

(49) 

3a?x2a;2 

(50) 

3a?-2a;2 

(51) 

3a? X a? 

(52) 

a?- 3a? 

(53) 

a?-3r® 

(54) 

Ox® - 3x® 

(55) 

6i? — 21:2 

(56) 

6a?-2i;2 

(57) 

6a? X 2a:2 

(58) 

62x2a? 

(59) 

e-c® X (2a;)2 

(60) 

6a? X (2a;)® 


[7o face page 12. 
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n 


Bx. 11 

State m their simplest form with brackets removed 

( 1 ) 

( 3 ) 

( 5 ) 

( 7 ) 

( 9 ) 

( 11 ) 

(13) 


(17) 

(19) 

( 21 ) 

(23) 

(24) 

(25) 


7?{X^- 1) 

(2) 

CO 

X 

5a;®-a;2 

(i) 

(2a + 45) - 3 

7(S-d3^) 

(6) 

x{y-z)+x{z-y) 

2x?y.(a + Sb) 

(8) 

(-35)2 

(-4a:)2 

(10) 

(-ll5c)2 

{bcY 

(12) 

{a3?f 

6 (ffi — 6) + 35 

(1^) 

2('c2-y2jxaa; 

Z>lx-y-xf)-Zy 

(16) 

{x^y+xy'^) -xy 

abc~{- a) 

(18) 

<M 

1 

I 

3x-y-{-x) 

(20) 

2(a + 5-c) + 3(c + a-5) 

2a;2y x(-a)~ 

(22) 

The product of x and 32 


The sum of a? and the squaie of ( - r) 

The product of I2x and ^ 

The result of multiplying 4x"^ by Sxt/ 

(26) The result of dividing 20a;2 by 5 

(27) The quotient when 20z- is divided by 5x 

(28) The number of tunes that 81 contains 3 

(29) The number of times that 60a^ contains a? 

(30) How often 7z is contained in 21aa: 

(31) The result of multiplying by 4 ^ 

(32) The result of multiplying by 12 

a;-l 3a; + 2 1/^ . I o\ 3 
— r-. o(®+l). 7(®-3), 


a;-3 


(33) The result of multiplying by 20 


2 , 

3 

a;- 8 
20 ’ 


I&+2) 


7a;- 15 37/+ 1 
20 ’ 4 


Ex. 12 

Simplify by removing brackets and collecting like terms 

(1) a(b-c) + b(c-a)+c(a-b) 

(2) 7(6tf-2J) + 3(a-3c) + 2c(7-a) 

(3) a2(J2_c2) + J2(c2_a2) + c2(a2_62) 

(4) a-{b-c) + b~{c-a) + c-(a-b) 

(5) a(b+c) + b(c+a) + c(a+b) 

( 6 ) x{2y-z)+y{2z-x)JrZ{2x-y) 
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Simplify by lemoving brackets and collectmg like terms 

( 7 ) x{a + Zh)-a{b + 2'c) + h{x-a) 

(8) p( 22 - s + «) + f (p - s) - j(2p - 1 ) 

(9) c") + 6(6^- aP) + c(a2_ IP) + aP(p-d)-v lP{c - a) + (P{a - h) 

(10) %{x+y)-y{% + y) (11) x{x-y) + y{x-y) 

If P stands for -e® + 3^•2 + 3^ + 1, Q for aP + 2x + l, and E for 
-1:+ 1 

(12) P-xQ (13) Q-xB-E 

(U) P-Q-a?E-xE (16) P-xQ-Q 

If L stands for x^ + y®, 31 for aP-y^ 

(16) Lx^-31)/ (17) L + 3I-x{x+y) 

(18) Lx + 3Iy + (L + 3I)(x+y) 

(19) a(x-y) + b(i/-g) + c(i3-z) -x(b-c)-y{c-a)-z{a-b) 

(20) In the identity (a + b)m=am + bm replace vi by 

(i) a + b, (u) a-b, 

(m) a+c, (iv) c + d, 

and obtain the expanded forms of the four products 
(a+J)2 (a+b){a-b), (a + b)(a + c), (a + b){c+i) 

(21 ) In the identity (a - b)m =am- bm replace m by 

(i) a-b, (u) a-e, 

(ill) c + d, (ly) c-d, 

and obtain the expanded forms of foui products 


Ex. 13 


SIMPLE 

EQUATIONS 



Oral 






0) 

4® = 12 

(2) 

7a:=66 

(3) 

2a: =108 

(4) 

10«=6 

(6) 

12a: = 3 

(6) 

40 = 6a; 

(7) 

lly = 33 

(8) 

12y = 42 

(9) 

3y=7 

(10) 

18= -6* 

(11) 

3a = - 96 

(12) 

14a: = 0 

(13) 

12(1 = 24 

(14) 

6a= -18 

(16) 

3a= - 6 

(16) 

2'b = 0 

(17) 

42= -7y 

(18) 

33 = lla 

(19) 

-17 = 4;b 

(20) 

-6y = 63 

(21) 

l = 13a: 

(22) 

14a;= 1 

(23) 

4a:=0 

(24) 

0= -3a: 

(26) 

26a: =39 

(26) 

7 = 21a; 

(27) 

6a: + 3 = 21. 

(28) 

2a;-5 = 10. 

(29) 

18 = 3'i;-'3 

\ 

(30) 

6 = 8a; + 3 
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n 


(31) 3!r=20 + c (32) -x=10 + ^ (33) 3y+4-I6 

(34) 2y+l=-y+3 (35) 4x+l =x^1 (16) 

(37) ?.2 (33) 1=12 (39) |=8 

(40) ?-l=0 (41) >-=6 + 1 (42) »,-i=13 

(43) ^+1=10 (44) 1=1+7 (45) ^ = 10-^ 


Ex. 14. 

Solve, and in each case check the answ er 
(1) 5a;+49 = 4x+56 (2) 3 x+10=5t;- 100 

(3) 7j:-ll=2 + 5a:-9 

(4) 2a:-17 + 9a:+2-(i;-43-t-14a:=26 

(5) 8-3a/=6.fl+10-»+6 (C) 1 j;+6 = 13-3j;+8+^ 

(7) 0=2-9a:+53-2j; (8) 18x+ l = 31a;- 1 

(9) 23a;+40 = 4a;+2 (10) 4a; + 7=l + 2x 

(11) 14-2x-23 + 13x+81 = 164-5x+7 + 12iC-3x+18 

(12) 4(7-a!)=2(7x-31) (13) 7(a- I8) = 3(x~ U) 

(U) 3(3+®) = 4(7* + 10) (15) 5(x+3) = 7(9-x) 

(16) 8(23+2®)+13(»-3)=0 (17) 8-5(13- 2®) =x- 3 

(18) 8-3(19-6®) + 7(2lx-9) = 3x 

(19) 6-8(®-3) + 2(5c+6) = 0 (20) 7(®-3) = 9(x+ 1) -38 

(21) (23) |-i=:|+l 

(28) i*-|-4 (24) 5+|+|„^_4 

(25) 2~5°“9— (^'’) 5»+^a'«li-* 

i+3=i5+|(-? (28) L-?+r,-3.H.u 


20 5 


(SO) 1-2-23 

( 31 ) 2:^+?+® =8 
4 5 

( 33 ) a- ^ 7 ^ + ^ 

TF ^ 


(24) 2^.f+|=,.4 
(26) ^x+lx = l(-® 

(28) i®-| + 7a = 3®+ 1^ 
(30) 1+^ = 5 


10 

i c+l y- 1 
4 ” 5 
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Ex. 


(35) 

(37) 


Solve, and m each case check the answei 
2(a^ + l) q_3i; , ,,,, 

~5 


|(-B-2)-^(a; + 3)=.i(«-3) 


95+1 1 211-1 

"2 


(35) ^ + 


4 

flj- 1 


-i:= - 1 


(39) 


95-7 

8 


jc-S 

11 


(40) 


15+5 l-6i> 

TT ~ 5 


(41) 6!c-10= 2i! + 3 St 
(43) 5(®+l)- 3x=l 12 

(46) 8(a!-3) = 2 24 

(47) 5(i: + 2) = 367 
(49) 3(2r-6) = 14 


(42) 3a- -4= 2 (a;- 3)-i! 

(44) 125a!- 375= 06+ ]85(a!-3) 

(46) 2(a!-6; = (a, + 4)3-6 6 
(48) 2 34 = 4(a;-16) 

(60) 2(jr-7)=a: + 4 63 


Ex. 15. ON SYMBOLS 

Otal 

One Nunibe) (Before problems 1 — 23) 

Tlie numlei being x, what repiesents 

(1) double it 

(2) half It 

(3) five times the number 

(4) eight times it mth thiee added 

(6) the sum of the number and six 

(6) the product of four and the number 

(7) the result of taking 6 times it fiom 70 

(8) the excess of the number over 20 

(9) how much the number is less than 43 

(10) the product of 12 and the sum of the number and five '< 
The numbei being y, by what are the same 10 things repiesented 
Ttco Numbers (Bofoie problems 24— 32 ) 

(1) Two numbei s differ by 8 let x be the smaller, what is 
(i) the larger, (u) then sum, (in) their product, (iv) twice the 
l^ger 1 

(2) The difference of two numbers is 6 let y be the larger 
what IS (i) the smallei, (ii) twice the smaller— the larger, (in) 
their sum, (iv) their sum + their difference ? 
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(3) The sum of two numbers is 120 let x be the larger, what 
IS (i) the smaller, (ii) their difference, (lu) their product 1 

(4) 340 IS divided into 2 parts of which z is one, what is 

(i) the othei, (ii) tmce the othei, (in) their difference? 

Comecutiie Numieis Ages (Before problems 33 — 43) 

(1) "What is the whole number (i) next above x, (ii) next 
below y? 

(2) If 35 be an even number, what is (i) the next even num- 
ber, (u) the ne\t even numbei but one, (in) the even niunber 
]ust before ? 

(3) If z be an odd numbei, what is (i) the next odd number, 

(ii) the next number, (in) the odd number next below z 1 

(4) If ^ IS now X years old, (i) how old will he be 10 years 
hence, (n) how old was ho five years ago, (in) what will be his 
age in a years, (iv) how long is it since he was six, (v) in how 
many years’ time mil he be 100 ? 

(5) If A's age is now x years, B's age y yeais, (i) what is the 
sum of their ages, (n) what was A’z age 6 yeais ago, (ni) what 
was the sum of their ages 6 years ago, (iv) what is the difference 
of their ages now, (v) what mil be the difference of their ages 
7 years hence ? 

Ex. 16 PBOBLEMS 

(1) A certain number is multiplied by 23 and 117 is then 
added the result is 232 , find the numbei 

(2) From the double of a number 7 is taken the lesult 
IS 96 , find the number 

(3) A number is multiphed by 7 and 164 is then added 
the result is 395 , find the number 

(4) Three times a number is subtracted fiom 236 the 
result is 217 , find the number 

(5) If 4 times a number is taken from 37 the result is 19 , 
what IS the number? 
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Ex 

(6) If 3 IS added to a number and the result multiplied by 
27, the product is 175 , find the numbei 

(7) A number is diminished by 5 and the lesult multiplied 
by 7, makmg 203 , find the number 

(8) A number is added to thiee times itself the result is 
464 , find the number 

(9) A number is multiplied by 6 and 14 added fiom 
this the onginal number is taken the result is 169, find the 
numbei 

(10) Foui times a numbei mth 33 added is equal to 7 times 
the numbei inth 18 added, find the number 

(11) Tivice a eertain number is as mueh above 20 as tliieo 
times the number is beloiv 65 , find the number 

(12) The sum of 87 and three times a certain numbei (to be 
foimd) IS equal to 5 times the number 

(13) How much must be added to 56 that the icsulting 
number may be eight times the added part ? 

(14) How much must bo taken from 129 that the result may 
be tivice what was taken array ? 

(15) The excess over 60 of five times the number required 
IS equal to the number 

(16) Eight times a numbei is as much belou 100 as 33 times 
the number is below 275 , find the numbei 

(17) If 12 be added to a number and the result multiplied 
by 3, the product is equal to 6 tunes the icsult of adding 1 
to the numbei , find the numbei 

(18) Three times the sum of the required numbei and 13 
IS equal to 5 times the sum of the number and 2 

(19) The difference between half the numbei to bo found and 
one third of it is 11 

(20) Find the number which exceeds its thii d jiai t by 232 

(21) From three times the requiied number 36 is taken and 
the result is half the numbei 
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(22) What IS the numhex whose 7th part exceeds its 8th 
part by 2 ? 

(23) A numhei, its half, and its third part make 110, find 
the number 

(24) One number exceeds another by 7, and their sum is 
133 , find the numbers 

(25) Find two numbers which diflei by 19, and whose sum 

IS 121 

(26) Divide 140 into 2 parts which differ by 22 

(27) Divide 40 into 2 parts which diftei by 1 

(28) Divide £257 between A and B so that A gets £9 moie 
than B 

(29) A and B have £157 between them , A has £31 moie 
than B , how much has each ? 

(30) £100 IS distnbuted between A^ B, and G, so that B 
has £10 more than A^ and 0 has £8 more than if , how much 
has each t 

(31) £233 IS divided between A, B, C , A’s share is double 
B’s share, and G gets £5 moie than B , what is the share of each? 

(32) A has £7 more than B and £5 less than G, between 
them they have £88 , how much has each ? 

(33) The sum of two consecutive numbers is 91 , find them 

(34) Tivo consecutive odd numbers aie such that twice the 
smaller exceeds the greater by 29 , find them 

(35) The sum of three consecutive even numbers is 120, 
find them 

(36) Find two consecutive even numbeis such that one is ^ 
of the other 

(37) A is 35 years old, B 7 years old , in how many years’ 
time will A be twice as old as B1 

(38) A father is 10 times as old as his son six years hence 
he ^vlll be 4 times as old, what are their ages? 

(39) A 13 35, 5 IS 7, and G is 6 years old , how long will 
it be before A’s age is the sum of the ages of B and Cl 
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(40) A fabhei is 30 years oldoi than his son, who is 16 , how 
long ago was he foui times as old as his son ? 

(41) Hoav old IS a man if his age 10 yeara hence will bo 
double Avhab bis age Avas 10^ years ago t 

(42) Half B's age is equal to a third ol yl’s ago, being 
16 years older than B , find thou ages 

(43) A father is now thieo times as old as his son Avas 10 
years ago , if ho is 34 yeara oldoi than his son, hoAV old is ho ? 


Ex. 17 PEOM WOEDS TO SITMBOLS 

(1) State in figures AAith signs 

A.dd 3 to 4 and multiply the lesulb by 12 
Subtract 2 fiom a and multiply the result by 7 
Fiom 13 take 8 and double the result 
Multiply by 6 the difibrcnco bebAveon 77 and 7 4 
Multiply 2 by 7^ and subtract 4 from the result 
Divide 6 by 3V and add tAAico 44 to the result 

(2) State 

Add 2 to a and multiply the icsult by h 
From X take 7 and multiply the icsult by 3 
Double y and then subtract 17 
To half of add four times x 
Dmde 18 by a and add to the result y 
Multiply by z the lesult of taking b from 100 

(3) State 

the cost of a things at b pence each 

the cost of 1 thing if a things cost b pence 

the cost at Is each of a things 

the cost of a things Avhen 5 of them cost o ponce 

the cost of a things Avhen s* of them cost c pence 

the cost of z things at Is per score 



16,17 


PROM WORDS TO SYMBOLS 


21 


(4) State 

the cost of c things at d sbllings each, 
the cost of a things at 5 pence per dozen 
the cost of c things at a pence per dozen 
the cost of a things at Id each 
the cost of d things at four for a penny 
the cost of y things if z things cost z shillings. 

(5) State 

the number of pence in x shillings 
the number of pence in a pounds 
the number of pence in a pounds, b shilhngs 
the number of shilhngs in 100 pence 
the number of shillings in x pence 

(6) How far does one go 

in 18 hours at 2 a miles an hour 
in X hours at 32 miles an hour 
lu b hours at c miles an hour 
m 180 minutes at x miles an houi 
in z nunutes at x miles an hour 


(7) State (with signs) the simple interest 
on £845 at 3 per cent for 2 years 
on £640 at 4 per cent for 3 years 
on £450 at z per cent foi 2 years 
on £A at 2 per cent for b years 
on £P at Ji per cent for V years 


(8) For the rooms (i)-(v) state in symbols 

(a) the area of the floor, (y 8 ) the penmetei, 

( 7 ) the area of the walls, ( 8 ) the volume 

( 1 ) length 40 feet, breadth 25 feet, height 14 feet 
jj 36 „ „ 34 „ „ z „ 

(^) » tt ,> „ 30 ,, ,, 15 ,, 

^ ^ II 11 20 ,, 
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Ex. 


Use letters to state bnefly the follomng known results 

(9) The stun of two numbers is equal to their difference plus 
tince the smaller number 

(10) The sum of two numbers plus their difference is equal to 
twice the larger number 

(11) Half the sum of two numbers added to half their 
difference makes up the larger numbei 

(12) Half the difference of two numbers added to the smallei 
number makes half their sum 

(13) The seventh pait of a number minus its eighth pait is 
equal to its fifty-sixth part 

(14) If one third of any number be added to one quarter of it, 
the result is the same as if seven times the number were divided 
by twelve 

(15) When we multiply togethei two numbei-s it does not 
matter in which older we multiply them 

(16) To divide any number by a fraction, wo invert the 
fraction and multiply 

(17) The difference of two numbers multiphed by the largei 
one is equal to the square of the larger one minus the product of 
the two numbers 

(18) The sum of two numbera multiplied by one of them is 
the same as the square of that one plus the product of the two 
numbers 

(19) If the sum of two numbers be multiplied by a third 
number the result is the same os if each of the two numbers were 
multiplied separately by the third number and these results 
added together 

(20) If the difference of two numbers be multiphed by a thii-d 
number the result is the same as if each of the two numbers were 
multiplied separately by the third number and these results 
subtracted. 
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Thr. 18 POR3VIULAE 

(1) Find the circuiufeiencea of ciicles of diameters 1, 2, 3, 4, 
5 inches, bemg given that the number of inches c in the ciicum- 
ference of a circle whose diameter is d inches is found from 



(2) Find the number of square feet m the aieas of the ciicles 
whose radii are 1 ft , 2 ft , 5 ft , 7 ft , 20 ft , 28 ft , being given 
that the number of squaie feet A in the area of a circle whose 
radius is } feet is found ftom 



(3) If a stone falls freely, the space s feet thiough which 

it has dropped m a time t seconds from shiibing is given by the 
formula s=16i^ 

Fmd s for the values ^ = 1, 2, etc, up lo 10, also for the values 

/=16 andi»5 

(4) Find the weight in lbs of a squaie beam of pine, 1 ft 
square and 30 ft long, from the formula 

7r=40aJ2 

(where a feet is the length of the beam which is h feet square) 
Fmd also the weight of a beam 6 ins squaie and 30 ft long 
(6) Find the weight of a beam of oak, 25 ft long and 18 ms 
square, from the formula 

Tr= 52 ab- [see question 4] 

(6) Find the weight m lbs of a square beam of beech, 2 ft 
square and 12 ft long, from the formula 

W’=4tZab^ [see question 4] 

(7) The weight W lbs of a cubical block of limestone, the 
side of the cube being a feet, is given by the formula 

w^nia^ 

Fmd the weight m lbs of thiee cubical blocks whose sides are 
lespcctively 1 ft , 1^ ft , and 8 ins 
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Ex. 

( 8 ) The weight JF lbs of a cubical block of granite, the side 
of the cube being a feet, is given by the formula 

ir=168a» 

Find the weight in lbs of three cubical blocks of granite whose 
sides are respectively 1 ft , 2 ft , and 6 ins long 

(9) Find the sum of all the odd numbers less than 100 from 

the formula n,, ,, 

8 um=^</+;), 

where / is the first of the senes of nimibeis, 

„ I IS the last „ „ 

„ fi la the numbei „ „ 

(10) From the formula given in question 9, viz 

sum = I (/+!), find 

(i) the sum of all the odd numbers between 100 and 200 , 
(u) the sum of all the even numbers less than 60 , 

(ill) the sum of the numbers 10 , 16, 20 , 25 , there being 
20 numbers altogether 

[The formula given applies m all cases where the numbers mcrease 
or decrease by regular mtervals ] . 

Ex. 19 MISCELLANEOUS 

(1) Add together 0 + 6 -c, 2 a -6 + c, 3c-66 + o, a-b-c 

( 2 ) Show that if 0 = 2, 6 = 1 , 6 = - 1 , 

then 08 + 6 « + c® - 3a6c = (o + 6 + c) (o* + 6 * + c® - 6 c - co - ab) 

(3) Test whether the equation aj® — 6.C + 5 = 0 is satisfied by 
iB=l, or 16=3, 01 z=5 

(4) Is the equation = 30 — » satisfied by ib = 3 1 

(5) From!i:8 + 2a:3-5a! + 4 take!62-6i6 + 4 

(6) Solve the equations 

(i) 2a; + 3 = 27-4a;, 

(u) |(a;+6)=a:-l:^ 
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(7) Subtract '^-1 from the sum of x^+2x~ and 3jP--x+2 

(8) Solve the equation 5^ + 2 = 3 (a; - i) + 7 j; - 2 (3 - a:) 

(9) Verify that a^~l>^=(a-b) {a- +ab+ i-) for the particulai 
case when a=7 and b=2 


(10) Add a- + 2fl6 + b’, or - 2ab + b-, a- + -iab - b~ 

(11) What IS the cost of 


(i) X things if y of them cost s pence , 

(ii) a things at b pence pei dozen! 


( 13 ) 


From the formula 


S=G+ 


C R 
100 ’ 


find G when 5=51 and R=2 


(13) Fuid the sum of j?* — a-, x- + lax - 5a\ r~ + 3a-*, lax 
(l-i) Take away a+b+e from a-b-o 

(15) Show that x—o satisfies the equation - 2a;2= 12a;+ 15 

(16) Add together ia+ 6, a+76, -2a-\b, ^-7 

(17) Solve the equations 

(i)|-^.3, (n) S(i-6)-i33 

(18) Find three consecutive numbers whose sum is 84 


(19) If 23 be added to find the sum of the result and 
a ?- 2^+2 

(20) What IS the distance travelled 

(i) in z hrs at y miles per houi , 

(11) m an hour if a miles takes b mins ? 

(21) From the formula 

22 

£f=4 ^ r2, 

find the sur&ce 5 of a sphere whose radius r is 3 J ins , also of 
one whose radius is 5 ms. 
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(22) Solve fche equation 

V X % J, 
j-j+5-g-i.-30 


(23) Find the numhei such that if 18 be added to it, thiee 
times the lesult is equal to nine times the numbei 

(24) The ages of a father and son aie 32 yeais and 8 years 
Hoiv soon will the son’s age bo half that of his fathei 1 


(25) Verify that iEa = 3 and h=l then 

(a ■hb){a‘ - = + 

(26) From the formula s= 14i- 16/- find i if /=l, and also if 

/ = 3 2 


(27) 

(28) 
(29) 


Add to - 3i the sum of 24 + 2a and 3 j: - - 1 + 5 

12 1 
Subtract hom b- - 


Solve the equations 

(1) 7(^-3) = 5(a--l), 


(30) Find two consecutive even iiumbeis such that then 
13 45 times then difference 


sum 


(31) AViite down the value of 

(i) + (11) (-3«6)5 

(32) Addtogethei |+y+|, + a:+y-| 

(33) Simplify B3(a^2+^a;- c) -<i(!s5 + 2j;3) - &b-’(c2+ c) 

(34) A loom IS half as long again as it is broad If its 
bieadth had been 5 feet more and its length 4 feet less the room 
would haie been squaie Find its length and breadth 

(3.5) “Write down the simple interest on £x at 2^ per cent 
for y years 

If the interest is £^x find y 
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(36) From (fi + b^- 6ab- + 14a-5 take - lah^ - 9tt-6 + 6-^ 

(37) Simplify x{jc-i/~2z)-i- 2h{y -z-Z/)- x{Zij + z) 

(38) Find two. consecutive numbers such that the difference 
of their squares is 97 

(39) Divide £1100 between A, B, C, so that A gets £2 for 
each £3 that B gets, and C gets twice as much as A 

(40) A room’s breadth is 19 feet If its length were increased 
by 3 fee<^ and its breadth decreased by 1 foot, its area would be 
unaltered Find its length 

Ex. 20 HOF 

Find the H.C F of 

(1) (3) 2ab (3) 4fl, 2ab 

(4) jt*cp (5) l^yz, I2rijz^ (6) Oa-, 12«Jc 

(7) 14aV, (8) la?bc, BaW (9) 2oa% 

( 10 ) a?>j, Ui/z^ ( 11 ) 140^2 n^<?, 2la?b^c* 

(12) pqi, \2}rqh, \opi- (13) 21aj?!j-, 36a^, Aoahn/ 

(11) 26flJ2 39a3ic, ma^bh^ (15) 40y//2’’, 24 j- 2//-, loary^^ 

Ex. 21 L C M 

Find the L C Ai of 

(1) xyz, 3z^ (2) a^P, abc (3) 27?^, 

(4) Zry, (5) 3d?b\ ZaPc (6) ao?, oaba? 

(7) /y, yz, zr (8) l~m, m-n, n-l (9) a%o,dPc,ahc- 

(10) 3a2 6^^ (11) 2\a%’^c^, lab, Zac (12) pq), f, gV 

(13) 22aP, IWb, Za^P (14) 6/5/, 15j2fr, oP, lOrP 

(15) 34«2/, 17ry.-, 3rS 

Ett- 22 

Find H C F and L C 31 of 
(1) Qxyz, Zx-y-, 2rh 
(3) 13.e2y;, 2Znf-z, 2a3?i/ 


(2) 2cab, 4ao, Zlc 
(4) BaPb, Ba%c, \aPc, 
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Fjnd H c F and L.C M of 

(5) I7axy Uhy, Sow (6) -s®, das^y, \ay- 

(7) j>qis, 9/2= (S) lm\ 21mn, ihi- 

(9) 7ab-cd, 49a-d, 21aic^ (10) lixyz, 7aa^, Iofl;w=, 3xy- 
[Additional examples may be obtained by finding the L.C M of 
the expressions gi\ en under H c F and nee lersa ] 


Ex. 23 FBAOTIONS 

Eediice to loirest terms 


a~b 

(2) 

2a=fi<, 

3a^b^ 

(i) 

4ax 

&e 

(1) 

3Ttyz 

2a*P 

ab- 

(6) 

32a^i3 

16xy 

(7) 

3ab 

7ir‘ 

(8) 

9ala- 

27a-Vx^ 

36a=ic=jr 

390=6;^ 

(10) 

Oyz 

Idxyz 

(11) 

4 

2x 

(12) 

Imii- 

/-;na3 


(13) - 


Ex. 24. 


/u^ 04aPca^//-:^' 

27x^1/ ^ ^ 4-' X//X 72za~rbYc 


Simplify by performing the multiplications or dn isions 
( 1 ) ( 2 ) ^^ 1(1 (11 ' 


3g^ yz 


n\ 

' a-’o iVf- 


(^) 

2zy 

abe 

2xy 

ab 

(=i) 

2xtp 

ab 

2xif 

ab 

(6) 

abe 

iiV, 

i? 

(7) 

abx 

2cit 

24c»= 


(S) 

« X? 

I/- 



3c? 

bxy 


2x — 
!/ 

X~ X 

2a X 

■xyz 

(9) 

3s‘ ar* , 

'S’'?" 

T 


(10) 

1 W 13ic 
6 ^ 39 j; ^ Subc 

5a 

IftC 

(11) 

7aJ^c 

Sx^y-z 

~Sabe 

7xyz 


(12) 

P'Q- 

-r-nfi 

fy* • 


(13) 

24ax 

fm 

1 

,49 y 


(14) 

Qa^bx 

^ Ibhy^s 

9i'V 


2 

‘48 a 


bays- 

^ 2a^x? ^ 

-i?*? 
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Er. 25 

Oral Express with common deiiominatoi 


(1) 

X 

2’ 

X 

3 

(2) 

a 

4’ 

2a 

T 


(3) 

b 

2’ 

b 

4 

w 

10’ 

15 

(5) 

ar 

? 

2x 

3’ 

X 

4 

(6) 

a 

5’ 

a 2a 

To’ TE 

(7) 

52) 

6’ 

b b 

3’ 2 

(8) 

3 

a 

2x 


(9) 

2 

F 

4 

'^y 

(10) 

a 

b 

(11) 

a; 

y 

iV 

(12) 

» 

s 

be 

ca 

Ip 

ZXr 



' P 

(13) 

Zx 

t' 

a? 

(14) 

- 

X ^ 

’ y' 

3 

(15) 

a® 

fcs’ 

Zb' 

(16) 

IL^ 

2’ 

37. 1 
‘lx' x^ 

0/>2 

a-oo 

Zab 

bka' 

5a2 

o5c2 

(18) 

1 2a; 7 

3a:ya( 


Ez. 26 


Perform the following additions or subtractions 


(1) 

X % 

(2) 

a 

4~ 

a 

'7 



(3) 

b b b 
2'^5 3 

(^) 

2y y 

3 4 

(5) 

X 

2~ 

2x 
■ 3 

31; 

■^T 


(6) 

2a b a 
’Z~4^6 

(7) 

2a,+ l , x+2 

3 ' 5 




(8) 

a + 2 a,- 
4 8 

1 

(9) 

2j; + 3 ^x-2 

3 


nm 

2 

1 


3 ' 4 

6 




i; 

3i; 

(12) 

3^ ^ 
ah Aab 

(13) 

2a 

xb 

3 

X 



(14) 

2xy y 

X- X 

(15) 

a ^b a^ + b' 
oa ah 

(16) 

a- 

t. 

a“ 



(17) 

n a® 

2 

(18) 

1+1+1 

X y z 

(19) 

1_ 

a 

7 

5a 

2 

^5« 


(20) 

2hc abc , , 

■” ^ *“ o(c» *r ^ 

ax a-X“ 
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Ex, 27 INVOLUTION 


Write down 

i the square of 





(1) 

a?b 

(2) 

xys? 

(3) 

2ab^c 



3a3 

(5) 

la^b 

(6) 

\2x?3 

(7) 

-Aah^cs 

(8) 

- 

(9) 

-oaaP 

(10) 

\0(i'xtj 

r (11) 

1 

2® 


(12) 

2 9 

(13) 

1 

ox? 

(14) 

6a*2 

2ay 

(16) 

Qyz 

7aW 


(16) 

ia^bc 

9a?z^ 

Wiite down the cube of 






(17) 


(18) 

2xy 

(19) 

3aa? 


(20) 

3a^z 

(21) 

-oa* 

(22) 

~ 4im' 

* (23) 

ox^ 


(24) 

-3f^ 

(25) 

x 

3 

(26) 

xyz 
"■ 3 

(27) 

2a-be 

Im 


(28) 

4a6® 

” 6a® 

Write down the expanded form of 





(39) 

(2£#)* 


(30) 

(3®p2)* 


(31) 

(- 

flT)® 

(32) 

{a%c)* 


(33) 

(2aJ2)« 


(34) 

(- 


(36) 

(-pV) 

s 

(36) 

/ 2o6®V 

\ w 

3 

(37) 

(xz^'s^ 

\yv^) 

(38) 

(-3)* 

XlJ* 

(39) 

x(y-!?f 


(40) 

-ifff 

(41) 

2x1/3 (3x3)* 

(42) 

a* (-bf 

(ah*) 

c 



(43) 

a? (-y 

3)3 a,-8. 

-f 







Ex 28 EVOLUTION 

Wnte clown the square root of 


-( 1 ) 

a® 

(2) 

a^b"- 

(3) 

a?x*y* 

(4) ^y^i? 

(5) 

4o®!C® 

(6) 

9W 

(7) 

25cV- 

(8) a?*b*^(? 

(9) 

16a,Y® 

( 10 ) 


( 11 ) 

a? 

16 

(12) W 

(13) 

169a8 

26«« 


( 14 ) 

^ ‘ 196(* 

> 

(15) 

m*wh? 

\2\fq_^r* 
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Write down the cube root of 


(16) 

«« (17) 

bhP 

(18) 

00 

(19) 643%“ 

(20) 

(21) 

-27ci6d^ (22) 

- 125a;338 

2W 

(24) 

64p6,13 

(25) 

a:® 

(26) 

216yi2 

125^•»l 

343/3“ 

1263»zc3 

Write down the value of 




(i7) 

4^^ 

(28) 

H/z^OyU 

(29) 


(30) 

- 6 W 

(31) 


(32) 

4 / 1:27363 

(33) 

V 16 

(34) 

7 64 

(35) 

V"pS9 


Ex. 29 SIMULTANEOUS EQUATIONS 

Solve the following pairs of equations 


(1) 

a:-t-^=7, 

(3) 

a:+y=210. 

(3) 

y-a*6, 


a:-y«3 


x-y—3i 


a:-fys38 

(4) 

!B + y=33, 

(5) 

x~y=i, 

(6) 

2x-y-10, 


y-x=l 


x+y=Q 


x-y=3 

(7) 

x+3y=\2, 

(8) 

11 

.S' 

CO 

i 

(9) 

x-y~2l, 


-a:+4^= - 5 


2a;-Fy=7 


2x+y=3 

(10) 

2a;+3y=8, 

(11) 

2a;-f3y = 37 

. (13) 

6x + 8y=35, 


5a;-y=3 


a;— 13y=4 


2y- 4i;*6 

(13) 

6a;+3y— 48, 

(14) 

x+y=3, 

(15) 

2a; -1-5^= - 3, 


3a;- 10y=l 


iy- 3x=17 


II 

1 

(16) 

12a;-t-7y=69, 

(17) 

x — 8y = i, 

(18) 

4a;+7y=6, 


8a; + 13y=81 


2x~8y = 0 


6x + 5y=2 

(19) 

2a; + y= - 12, 

(20) 

8x + 12y=20, (21) 

x+y=8022, 


x-7y-Q 


18y- 6a;= - 

-16 

y=a;-5846 

(22) 

6a;- 6y=s4, 

(23) 

'c 

II 

(24) 

a;-^8y=18, 


3a;=:4y 


x-y=2 


3a;== 20^-4 65 

(25) 

x+y=0, 


(26) 

4(a;- 2) = 

= 3(y-f-2). 


6a; + 7y— 7 



3(^-^-2) = 

= 7(y + l) 


[•E 


0 

V 
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Solve the following pairs of equations 
(27) 3(fl: + l) = 5(j/-l), (28) 

5(®-l) = 3(y + l) 


(29) 4a;-y=0, 

6^=168*- 37 
(31) 5«-6y=17, 
y=x- 10 

(33) a:-y=2a:- 3y = 6 

(36) 2» + 3j^=2 = 10*- 9y 

(37) 8^ -3* =30, 

*= 4 ^ 

(39) a: + 7 = ^ + 9 = 3*-4y 


8a;+4y=2, 
i/ = 3-*, 

(30) 10a: = 4-3y, 
3 ^= 5 *+! 

(32) 6'B + 9i^=3, 
9*+7y=10 

(34) * + y=26-3*=10 
(36) 13a;-6y=6, 
22®+17y = 41 

(38) 1216* -374y= 842, 
43*+ 782/ = 121 

(40) 10* + 4y=3, 

20y- 5*=4 


Each of the equations (41), (42), (43), (44), (46) is to be taken 
with each of the equations (a), (6), (c), {d), (e), and the pair of 
simultaneous equations so obtained is to be solved (These 
equations are especially suitable for graphical solution ) 


(41) x~y=Q 

(42) 3y-a=l 

(43) *-2y=2 

(44) 3»-y=9 

(45) *+1 = 0 


(a) *+y=l 
(J) *+3y+l = 0 
\c) » + 2y=4 
(d) 2y=3 
(0 *=3 


Ex. 30 


Solve the following pairs of equations 


(1) 

^»+|y=3,l 

j 

- 

(2) 

a? y_, 

3 2~^’ 


a;+y=7 J 



-^ = 11-? 
11 \4 

(3) 

1 


(i) 

^» + 3y=2 





* + 4y=0 
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(5) 

(7) 

(9) 

(11) 

(13) 

(15) 

(17) 

(19) 

( 20 ) 

( 22 ) 

(24) 


|(a + ?/) = 40 



( 6 ) 


3a; + 5y= 23, "I 
6a:+5y=2 6 J 
3a;+2y=9 29,1 
'e-2y= 43 / 
'C + y=6 83, 1 
7'C + 3?/=35 09 J 

2 ' 
*=3^> - 
9y-lU=80 


( 8 ) 

( 10 ) 

( 12 ) 

(14) 


X 2x-ij 
3 ' 4 “ 



^y^l^y-6 (18) 

3(7a;+2y)- 08= 7(a;+5),\ 
y- 2x= 3(y-l) j 
5z= i(x + y) - 3, (21) 

%= 7(y-a,)+ 1 


y-1 x-9 
“ 3 ~ 2 


(23) 


x-8y x + 2 
4 3” 


-8 = 160y-(a,-10) 


'i; + y=3,] 

f +2/=0 


la; + 3y=2 6, \ 
x-1 6y= 10 2 / 
6a; + 2y=6 8,1 

y^2x- 1 I 

5a:+ 3y=l 29,1 
x+ 7y=3 j 

5 1 

y=2^, , 

y-‘X~x+7 

3a, + 5 2y - 7 , 
4 5 


x-y 

2 


5 


= 6-y 


2a:+y=6-'c=0 

2a;+l _x-y y 
2 “~3 2 


Ex 31 GEAPHS 

(1) Make tables to show the values of y corresponding to 
x=0, 1, 2, 3, 4, 5, 6 m the folloiving cases 

(i) y=2a;+l, (ii) y=3a;+2, {in) y=2x-3, (iv) y=~x-^l, 

Ji 

and draw the graphs on squared paper 
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(2) Diaw with the same ongin and axes the graphs 
coriesponding to 

(i) = (n) = + (m)y = i^-l 

(3) Draw ivith the same origin and axes the gi'aphs 
coirespondmg to 

(}) y=^x, (u) y = 3®-4, (ill) ^=3a + l 

(4) In Fig 1 on opposite page the graph shows the number 
(y) of inches coirespondmg to a number (a) of centimeties Use 
the graph to find out 

(i) How many inches in 4 centimetres ? in 4 centimetres 1 

(ii) How many inches in 75 centimetres? in 7 5 centimetres? 
(m) How many centimetres in 1 inch ? in 1 inch ? in 3 5 inches? 

(5) Construct a table showing the values of foi 

a:=-10, -9, 0,1, 10 

Draw the corresponding graph fiom 

x= -4 to »= +4 

(6) Show in a table the values coriesponding to 

a=0, 1, 2, 6 

of the three functions 

+ 2a^-z-+x-l 

(7) Use Fig 2 on opposite page to find what is if a; is 35, 
and to find what % is if x” is 9 Draw the graph of y=x- between 
35 = 0 and 1 != 1 on as large a scale as possible and use to find 

(76)3, (7 5)2 (63)2, JT, So, VeT 

Check by using the tables or othenvise 

(8) Draiv the graphs for 'C=0, 1, 2, 3, 9,1, 

of the fnnctions (i) (u) 1 + 2a:+a:3 

(9) Draw with the same origin and axes the graphs of 

(i) y + !C=l, (ii) y+'B=0, (iii)y+a:=-l 

(10) Draw, by joining the points wheie the lines cut the axes, 
the graphs of 

(i) y = 2a-l, (ii) 2a;+y=6, (in) 2^-y=4 
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(iv) x=3y + 3, 
(vu) 1+1=1, 
(x) y=2a;-^j 


(v) x+ij=3, 
(vui) |-f=l. 

(xi) y= 2^+3, 


(vi) x-y=l, 

(ix) y = |(a; + 3)j 

(xu) y= ix~ 0 



(11) Draw the gi'aph of 
22 

(te y=147a;), 

which gives the connection between the iiumbei (x) of miles per 
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fix. 


horn and the number (y) of feet per second m the same speed, 
and use it to find 

(i) How many feet per second m 10 miles an hour ? in 4 miles 
an hour ? 

(u) How many miles per hour in 30 ft pei second (100 yds 
m 10 seconds) 1 


(12) Draw the graph 

y=32 + |a:, 

which gives the connection between the number (y) of degrees 
fahrenheit and the number (x) of degrees centigrade in the same 
temperature [Draw the graph putting »== -5, y=23 at the 
bottom of the paper ] 

Use the graph tp find 

(i) How many degrees fiihrenheit in 20 degrees centigrade ? 

(ii) How many degrees centigrade in 65 degrees fahrenheit 1 


Ex. 32. SOLUTION OP EQUATIONS BY MEANS 

OF GRAPHS 

(1) Draw mth the same axes the graphs of 
y-2x=l, a:+y=2, »-y=3, 
and deduce the solutions of the thiee pans of equations 


ij-2v=l,) 

«+y=2,'l 


v+y=2 J 

x-y=3 ) 

y-2a = l / 


(2) Draw with the same axes the graphs of 

y-3^ = 0, y-a;=2, 3a; + 2ys=-6, 
and deduce the solutions of the three paira of equations 

y-3'C=0,'| y-»=2, \ 3x + 2y=-6,\ 

y-x = 2j 3x + 2y=-6j y~3x=0 ) 
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(3) Draw with the same axes the graphs of 

1 <1 . o 1 

and deduce the solution of three pairs of equations 

(4) Draw with the same axes the graphs of 

3y = 2»+3, y-x=2, 2x=5, 
and deduce the solution of three pairs of equations 

(5) Draw the graph of i/=x~ (from x= -2 to «= +2), and 
with the same axes the graph of y=x+l 

Hence solve the equations 

X- y+l=0 J 

(6) Use the graph drawn m Ex, 5 to solve the equations 

2x=^Sy,\ 

J 

(Further examples of this method will be found in Miscel- 
laneous Graphs) 

Ex. 33 GRAPHS OP STATISTICS. 


Exhibit the following statistics graphically 
(1) Cost of life-insurance at different ages 


Ai,e in yean». 

25 

30 

35 

40 

45 

50 j 

55 

, 60 

Premium m £, - 

23 

26 ! 

2-9 

33 

38 

Bi 

6-7 

7-2 


Estimate the premium at ages 32 and 47 

(2) Fall of barometer due to increase of height above sea-level 


Height m thousands of feet, 

0 

5 

10 

15 

20 

25 

30 

Height of barometer m inches. 

30 

24-9 

20 6 

m 

14-2 

11 

9-8 


Estimate the heights of the barometer at 7000 feet and 1900 
feet above sea-level 
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(3) Comparison of the populations of England and Wales, Scot- 
land, and Ii eland, at vanous dates (population m millions) 


Tears, 

1821 

1831 

im 

1851 

1861 

1871 

1881 

1 1891 J 

1901 

England and \ 
Wales, / 

12 0 

1 

13 9 

16-9 

17-9 

201 

227 

26 0 

1 

32 5 

Scotland, 


24 

26 

29 

10 

m 

m 

m 

4 47 

Ireland, 

68 

78 

8-2 

m 

1 5S 

1 

S 

m 

1 47 

1 

445 

1 


Estimate when the population of England and Wales was just 
25 millions, and when the populations of Scotland and Ireland 
were equal 


(4) Number of pages in successive editions of the Encjjclopcedia 
B) itanmca 


Edition, 

Ist 








9th 

10th 






16 

16 

1 

17 

18 

216 

31 


(5) The ageing of electnc glow lamps 


Hundreds of hours ran, j 

1 

I 1 

2 

3 

4 

1 D 

G 

D 

8 

Candle-power, 

16-0 

16-0 

15 8 

15 65 



15 0 

14 7 


(6) Nurabei of successful candidates for honours in the Mathe- 
matical Tiipos at Cambiidge 


Tear, 

1 1800 

1810 

1820 

1830 

1810 

1850 

IbOO 

1870 

1830 

1890 ! 

1900 



45 

52 

93 

147 

122 

121 

115 

99 


82 


(7) Number of successful candidates foi honours in the Natural 
Scieneos "Tripos at Cambndge 


Tear, 

1882 

1836 1 

1 1888 

1891 

1894 

1897 

Number, 

54 

45 1 

81 

89 

95 

92 
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(8) The world’s production of petroleum in vaiious years 
(measured in millions of 42-gallon barrels) 


Tear, 

1876 

1876 

1877 

1878 

,1879 


1881 

1852 



1885 

JUCilLons \ 
of barrels,/ 

89 

91 

13 0 

15 0 j 


248 

297 

358 





(Further examples will be found in Miscellaneous Graphs ) 


Ex. 34. , SIMULTANEOUS EQUATIONS. 

{More than two unlnoicns ) 


Solve the equations 

(1) 'B+y+.sf= 7,1 

Sx+if-z=i 3,|- 
2a:-l-4y+2=12 j 

(3) aj+y+2=13,‘ 

3x+y-3z= 5, 
x-2y+4a^lO 

(6) 4a;+y-f-5(=2, 

a;;t-2y=l, - 
z-x-by—5 , 

(7) x+y^3; 
y+z=3, ■ 
a+a;=7 . 

(9) a;-f-y=3,' 

y-\-z =3, 
z+w=7, 
-w+x =»4 . 

(11) x+y^z+w=zl2; 
x-y + z== 9, 
2a;+y= 8, 
y-4,sr= 6- 


(2) 2x-y+z= 3,1 

xH-2y + ^=12, l 
4:X-3y + z=‘ 1 j 

(4) x-3y+z=10, ■ 

2x~ 7y-5z= - 2, 
x + y-2z—Q 

(6) ^-^y=2, ■ 
y+«= -2, - 
Z + X=:12 . 

(8) x~y=3; 
y-z=5, - 
z+z=2 . 

(10) 'C-J-y + ;;=6, 

2y + s=9, - 
«-2y=l. 

(12) 63-+y = 13,i 

y-t-65r=19,|- 
z+x~y= 4j 
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(13) 4a;-3w=10,' 
«;+3i;=19, 
3i:+y = 13, • 
2y-3tt=ll, 
2!f-5u=> 5 ■ 


(U) 


(15) 

3+a;=6-4w,i 
z+x—3w, 1- 

(16) 


8«;=if+4 j 


(17) 

x+l 1 , 2y -j 

2 '3*^9’ 

V 1 

a + | + 43 = jty + 22 + l). 

(18) 


'B + 2s=1 


(19) 

+ 

II 

1 

] 


x-3z + 2-is=3j/~4z, 

^ ^ O . A I 


£z. 


10a,+ 8y- 9««10,' 
12a;+ 2 j/-p 11«=*13, ■ 
2a;+10y-26» =0 


3(4^-1) = 2(^-1), 
4{y+x) = 2z-4, 

2ij=7(5x~3z) + ^ 

z + 2y=:2!e+!/-27 
=z~3x 
= 6 


/«jn\ I0x + 2i/-oz 4x + 3y-3z 
, 

10a: + 2y- 5z=ix + 3y-3z-8, 

10x + 2i/-oz ix + Sy-Sz x+i/+z 

io + — 3 — =~r~} 


(21) 7«-lly + 2^=10, 1 

- 10x + 3y+Bz= - 15, I 
12a;-^-6^r = 31 j 


( 22 ) 


XV z 

c'^o 

o o 4 

5j.X4._1 

9 ''' 15‘^20 

- + ^ + - 
4 -^ 2^10 


= 36,' 
= 10 , ■ 
= 43 


Ex. 35 . PEOBLEMS 

(1) The sum of two numbers is 1384 and their difference 
13 62 find them 

(2) Find two numbers whose sum is 636 and their difference 
331 
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(3) Three times the sum of two nnmbeis is 372 and tmce 
their difference is 48 find them. 

(4) If 8 be added to the larger of two numbeis the result 
IS three times the other ^ the difference of the numbers is 10 
find them 

(5) Two numbers are such that five times the smaller is 
equal to three times the larger ^ the sum of the numbers is 888 
find them. 

(6) If the sum of tivo numbers be added to three times 
their difierence the result is IS, if twite the sum be added 
to then difference the result is 26 find them 

(7) Half the sum of Wo numbers is 61 , their difierence 
is 6 find them 

(8) Half the difference of two numbers is 2 , their sum is 
7 find them 

(9) One thud of the sum of two numbers is 24, while a 
quarter of their difierence is 12 find the numbers 

(10) The sum of two numbers is 10 more than their 
diffcience , if 3 be added to the larger the result is 6 times the 
smaller find the numbers 

(11) £832 IS divided between ^ and £ so that B gets £68 
more than ^ how much does each get 1 

(12) £200 IS divided between and B so that ^ has £3 
more than B how much has each 1 

(13) Divide £375 between ui and B, so that ^ gets £35 less 
than tivice what B gets 

(14) ud, B, C, D have £480 between them A has twice as 
much as B, and C has 7 times as much as D , if C has £50 more 
than A, how much has each? 

(1^) B, 0, J) have £700 between them 2? has £60 more 
than B and Q have between them how much has each if 0 
IS known to have £80 more than B 1 

(16) A man buys 5 horses and 3 cows for £167 he could have 
bought 3 horses and 6 cows for £145 what is the cost of each ? 
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(17) £200 will buy 5 cows and 20 sheep, the same amount 
will buy 8 cows and 8 sheej) what is the cost of each 1 

(18) A paity of 33 cychsts were mounted, some on tandem 
and the rest on single machines If there were 12 more single 
machines than tandems, how many wore theio of each 1 

(19) Five years hence a fathei uill be 3 times as old as 
his son , then ages added make 66 ycai-s how old are they 1 

(20) A bicycle’s ago is one-oighth of that of its owner It 
13 not to be sold for 5 years, when its ago will bo one third of 
his how old IS the owner now 1 

(21) ^ is 4 yeais oldei than £, six years ago the sum of 
their ages was tivo-thirds what it is non find their ages 

(22) IS twice as old as jB, 16 yeara ago ho was 4 times 
as old as 5 find their ages 

(23) If 2 be taken fiom the nuniomtoi and also from tho 
denominator of a fraction the result is equal to ^ , tho numeratoi 
IS less than the denominator by 1 find the fraction 

(24) To the numerator and deiiominatoi of a fmction 1 is 
added, the result is ^ if 9 be taken from the denominator 
the result is ^ find the fraction 

(25) A book about a certain war has 2 pages foi every 3 days 
that the war lasted The average number of paragraphs on each 
page IS 1 j, and there aio 107 moie paragraphs in the book than 
days that the war lasted What iias tho number of days? 

(26) The sum of three numbers is 360 The diflerence 
between the first and second is equal to the difibionce between 
the second and thud, while the difleience between tho first 
and third is 40 more than the second number find the numbers. 

(27) The sum of three numbers is 360 The difference 
between the first and second is equal to the sum of the second 
and thud , the sum of tho first and third is equal to three times 
the second find the numbers 

(28) Find three numbers such that the three sums obtained 
by adding them two at a tune are 46, 57, 65 
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35,36 

(29) Find four numbers such that the four sums obtained 
by addmg them three at a time are, 9, 10, 11, and 12 

(30) Divide 126 into 4 parts, such that if 2 be added to 
the ^t, 2 subtracted from the second, the third multiphed 
by 2, and the fourth divided by 2, the results may all be equal 


Ex 36 MULTIPLIOATION 


Find the product of 


(1) 

a: + 2, a; + 3 

(3) 

a- 

Ij fit + 3 

(3) 

y + 6, y — 3 

w 

a -2, a + 2 

(5) 

1 

+ 

(6) 

- a + 5, a - 8 

(7) 

a + 3, 6—1 

(8) 

z- 

2, a + 4 

(9) 

a: + 4, -a; + 3 

(10) 

a + 6, a-b 

(11) 

z- 

y, x+2y 

(12) 

r-c, 2a;+2c 

(13) 


(14) 

ab 

-6a, a6 + 6j; (15) 

2x-5a, z+a 

Find the value_pf 






(16) 

{z+ij){2z~y) 



(17) 

(a +46) (2?;- 6) 

(18) 




(19) 

{2az+b){az~b) 

(20) 

(3-a6)(4+fl6) 


(21) 

{3a'ry+ 

2z-)(ary-x^) 


[A number of examples similar to the above and intended foi 
oral v'ork are given in Exercise 41 
In some of the follomng the checks suggested should be used, 
and especially in numbers 32 to 37 ] 

Multiply together 

(22) 3x^+z+l, a:+2, cheek a:=l 

(23) a? + 3p+z+l, x-1, check »= 2 

(24) 3a® + 2a-- 3a + l, 2a-l, check a = l 

(25) b-2, check 6 = 1 

(26) 'ta?-b3? + 3x^-Q?-2z--l, 3a;®- 1, cheek a;=l 

(27) a®+a6 + 6®, c®-o6 + 6®, check a = 6=l 

(28) 2a2+3a3_2, a+a®+3, check a = l 

(29) f-y- + y -I, y+1, check y=2 
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Multiply together 

(30) check ®=2, y=l 

(31) l+x-i-s^+a?, 3iS + 2j:-l, check ^=1 

(32) a?+27? + 2x+l, a^ + Saj + l , check hy puttmg a;=10, and 

comparing ivith the arithmetical process of multiphcation 

(33) 2'^ + x? + 2x+2, v-+x^-S, check ;s=10 

(34) i/ + Zy~ + 2, 2y~ + 2y+l, check y= 10 

(36) a:*+3s'+l, x-\-Zx+\, check *=10 

(36) dx?+Qx+-i, 2aP+x+8, check *= 10 

(37) *® + 8*2 + l, *? + 2*® + 5*+4, check*=l0 
Multiply 

(38) a®-5a® + 2a-- 1 by a®+5a®- 2o2-rl , check o=l 

(39) a~ + b- + (^ + be+ca-abhy a+i~e, check a=2, &= 1, c=l 

(40) ia?+Qi/+s“~'2x2-3yz~6xyhy 2x+8y+z , ' 

cheek *=^=5=1 

Find the value of 

(41) (x+y+z)- (42) (x-y)-(x+y) (43) (a + &)3 

(44) {2a-b){a-2b){fl + b) (46) {z+2y+3zy 

[Many of the above examples are suitable for the method of 
detached coefficients This method should he employed in the 
following examples.] 

(46j Calculate the powers of o + 6 up to {a + by°, and state the 
rule hy which the coefficients of one power can he ob- 
tained from those of the prenous one 

(47) Calculate the powers of a — 5 up to (a — 6)* How can they 

he obtained from the powers of c + h ? 

(48) Calculate (o + bf(a - b)* 

(49) Fmd the value of (a? + * + 1)* 

(50) Fmd the value of (x? + *2 + * + 1 )» 
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Ex. 37 APPLICATIONS TO GEOMETRY 
If any straight line ABhQ divided at C, show that 

(1) AB^=AB AG+AB BO 

(2) AB AG=AG^+BG AG 

(3) Ab^=AO^ + 2AG BG+BG^~ 

(4) AB^+AG^=2AB AO+BO^ 

If C IS the nuddle point oi A B and P any point in BG, prove 
that 

(5) AP PB=AG^--GP^ 

(6) AP^+PB^- = 2AG^+20F- 

(7) AP^=4BO^-lBG BP+PB^ 

If AB IS bisected at G, and P any point on AB produced, 
prove that 

(8) AP PB=GP^-GA^ 

(9) AP^+PB^=^2AG^ + 2GP^ 

(10) If A, B, G, D are four points in order on a straight line, 
prove that 

AG BD=AB CD+BC AD 

(11) If AB IS 2 feet long and is divided in the ratio 2 3 inter- 
nally at X and externally at F, find the length of XT 

IfABis divided internally at X, and externally at F in the 
ratio I m, 

(12) Find the length of XY 

(13) Prove that AB(AX+AY) = 2AX AY 

(14) Prove that XY{AY+ BY) = 2 AY BY 

(15) If M is the mid point of AB, prove that MX MY=MA^ 

Ex. 38 DIVISION 

Divide 

(1) 12a;’'_9a;5 + i8a:3 by 3*2 

(2) 4a^^-f-12a;®y3 + 14tB^y* by 2 a^ 2 , 

(3) z^y - 3a®y2 + 4<xfiy^ by x^y 
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Divide 

(4) by 

(5) c?hkd-{-a¥cH+ab(?d--i-<J^bc(l^ by abed 

(6) x^+4z + i by aj + 2, check x==l 

(7) nfi-5z + Q by »-3, check x=l 

(8) a:2 + 5a; + 6 by z+3, check a;=10 

(9) Z‘ + 6x+9 by x+i, check ® = 10 

(10) 3a:- + 5j; + 3 by 3a; + 2, check is=10 

(11) ®- + 7a: + 13 by 'i; + 3, check a:=10 

(12) 2x^-8®- 6 by 2x+l, check x=10 

(13) 3? -25 by x-5, check ®=1 

(14) 4x2-81 by 2x-9, check x = l 

Dmde each of the expressions (15), (16), (17), (18) by each of 
the expressions (o), (^), (y), (S) 

(15) xi-5xS + 5x2 + 5x-6, ('(a) x+1, 

(16) X*- 2x3 -7x2 + 8x + 13,1 l(^) 

(17) xi-1, 1(7) x-2, 

(18) x8-14x*+49x2-36 1(6) x- 3 

(19) Divide by a - 6 each of the following 

a3-68, a*-b* a^-b^, d^-V, 

(20) Divide by o+J each of the following 

o3 + J3, 06 + 53, 06 + 59, a*"+" + 5*"« 

Ex. 39 
Divide 

(1) a? + 4x2+x-6 by x2 + 5x+6 

(2) 2x3-x2-12x- 6 by 2x2-5x-3 

(3) x*-2x6-7x2 + 8x + 12 by x2-2x-3 

Divide each of the expressions (4), (5), (6), (7) by each of the 
expressions (a), {jS), (7), (8; 

(4) 3x3 + 2x2-9x-28, ^ |'(a) x?+3®-4, 

(5) 6x*+7x9-64x2 + 23x+28, (fl) 2x2+9x+4, 

(6) 6x3+13x2-51x-2&, (7) 6a^-llx-7, 

(7) 6x5 + 13x*-57x3- 41x?+51x + 28 j 1(8) 3x2 + 2x-8 
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Divide 

(8) n?-i/+:? + Z'njz by 

(9) a^ + l^+i^-Zdbc by a+h-k-e 

(10) s:^+vhj- + }/ by ^-+a!f+y- 

(11) 27^® - 8y3 by 9i;2 - 6a// + if 

(12) 12a'*rt2+ 19x®a®+ IS'c^a’* - 14'ca® + 2a® 

by t- + 4ta~ 2a^ 

(13) a® - a-^d ~ ia?P - a® + iaW + Za^b -a-- 2db- - 2a& + 1 

by a2+2«J-l 

(14) l + 2a;-|-3j;2 + 4a;® + 3'Jr‘ + 2a-® + ii;° by 1 +'i: + '>-2 + 'cS 

(15) Find quotient and remainder when 'c2+J)^^-2 is divided by 

%-a 

(16) Find quotient and remaindei when x-+a^-{-a^ is divided 

by iB-i 

(17) Divide + + by r-y 

In examples (18) to (22) the expiessions aie hrst to be ananged 
in powers of a, and, secondly, in powers of y, and the 
quotients and lemamders found in the two cases 

(18) (a;®+ry+i/2)-(a;+y) (19) (i-2 + 2iy+y2)_(a:+y) 

(20) (a-® + 2a;*y + 3r®y2 + 4xhf ~xf+f)-~ (x- - Zxy + \f) 

(21) (T«-y8)_(a.2_a;y^.y2) 

(22) {a® - 7 ^*// + 42 : 2^2 - + 3,^1 _ yS j _ _ 3-^^ + a y2 _ yi) 

[Most of the above examples are suitable for the method ol 
detached coefficients ] 


Ex. 40 MISCELLANEOUS 

(1) Multiply 2 ;+ 6 by ^■® + 2a;2 - -5+ 1 

(2) Divide a;2 _ 8a: + 7 by a; - 1 

(3) Give the expanded form of 

( 1 ) {aWf, (u) (-2ad®)®, ( 111 ) s/4fl^^, 

T.B. p 
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(4) Solve the equations 
(i) 2a;-y= 3, \ 

®+ = 26 jJ 


(u) 1+1=10, 


x_y 

7 9 


1 


(6) If £36 will buy either 6 cows and 3 sheep, or 3 cows and 
9 sheep, find the cost of each 


(6) Add 3v-l to the difference between ar* + 2a? +a:“ + 4a:+ 1 

and a^+as^ + Saj+i 

(7) Multiply ffl + i + c by a- + b^ + c--be-ea~ab 

(8) Find the HOP andL-CM of 

27a*b^c, 36a?bfi, 45aJ-’c2 

(9) State in symbols ‘z is the odd numbei no\t above 
twice n ’ 

Write down three consecutive numbers of nhich y is 
the middle one, and find their sum 

(10) Find tlireo numbers such that the three results of adding 
them m pairs are 29, 31, and 36 

(11) Subtract 1 - a:® from the excess of 2 over a; - 1 

(12) Simplify (x+y-z)(z-y+g)-(x+y+:!)( 7 !-y-s) 

(13) Find in its simplest form the sum of tlie squares of a; — 1 
and x+1 

(14) Multiply out (x^H 2x+3)(a?- 3x» + 2a?- 4x2 + x- 2) 

(16) (i) The sum of a number and 115 is equal to six times 
the number , find it 

(ii) Find two numbers which differ by 104 such that one 
is three tunes the other 

(16) Expand (i) ( -pj)7 , (u) ( -^a^js ^ _ (p^y 

(17) Divide a? - 3a?y + 3zf - y» by x + y 

(i) ananging in poivers of x, 

(ii) arranging in powers of y 
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(18) Simplify 

{a-\-b-i-cf-Z{a{b- c)-+b(c - a)- + e(a - b)^} 

(19) Draw the graph of i/—2x-7 

For what range of values of a; is y positive 1 

(20) Solve graphicalfy y+a;=l,') 

2(x-y)=l / 

T • 

(21) K z =~ — ^ prove that cx-i-b=dx+a 

(22) The tivo equations 

jfX+q—TZ+p). g ggjjjg value of x, 
qz+p=pz+r} 

show that unless q=rit is necessary that 

(23) Tabulate the values of 20a;— 16a;- for values of z dihenng 
by 2 from a:= 0 until the expression becomes negative 

Draw the graph and estimate for what value of z other 
than a;= 0 the expression becomes 0 

(24) WTiat values have p and q, if ox + 7-p(z~q) for all 
values of a;? 

(25) - Work out the foUoiving products 

(ii) {x-y){ti-z){z-x), 

(ui) 

(26) If n IS a whole number, prove that 2 h + 1 is an odd 
number Write down three consecutive odd numbers of which 
It IS the greatest, and find their sum. 

(27) If A’s age is a years and B's age b years, what was the 
sum of their ages z years ago ? 

(28) A fish weighs 9 lbs and half its own weight how heavy 

IS it? 

(29) Prove that (z~+y^){z”TVP) — (zz—yw)- + {xw+yz)- 

= {xz+ywf + {xio -yzf , 

and test by finding the value of each expression when z=l, 
-1, z=2, m=3 
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(30) Find the H 0 F and L-O M of 

(i) a\ a*b'^ , 

(ii) 97?!/, 27a^, 36, 

(m) 39^%. 26^ifc2, dlz^it^ 

If s=t/^- 16^2 in Nos (31), (32), (33) 

(31) FindMifs=36, t — 2 

(32) Find It if s= - 1160, f=10 

(33) Find It if s=80, t=‘3 
I£ifl-v? = 2fsm Nos (34), (36), (36) 

(34) Find s if v=20, « = 5, /= 3 

(35) Find/ if J)=20, it = 40, s=100 

(36) Find s if j; = 60, 2i=10,/ = 3 

(37) If «; = 42aJ2, find a when w = 420 and J = 2 

(38) Find the radius } of a ciicle whose cii cumfoi ence c is 22 ft 

44 

from the formula c=y * 

(39) Find two numbers which difiei by 8, such that half then 
sum IS the same as tmco their difference 

(40) A boy’s age 5 years hence iviU be foui times uhat it iias 
10 years ago Find his pieaent age 

Ex 41 PEODUOTS OF BINOMIAL FAOTOES 

Oial 

Each expression (1), (2), (3), (4), (5) 13 to be multiplied 
separately by each expiession (a), (6), (c), (d), (e) m the same 
group , similaily for the other groups 

(1) H (a) it + S, (6) a:-8, 'j ' (a) a;- 2, 

(2) a + 5, (b) v+i, (7) -B-l, (b) a:- 6, 

(3) aj + 2, •• (c) a/ + 6, (8) a: -4, (c) a: -5, 

(4) 'C+8, (d) a;+6, (9) a;-7, (d) r-12, 

(6) t+ 3 (fi) z + 7 (10) j (e) r-3, 
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40-42 PRODUCTS OP BINOMIAL FACTORS 


(11) 

a;-l-l, ' 


f («) 

»-3, 

(16) 

2i;-f- l, ' 


(12) 

c+7. 


(^>) 

-c-l. 

(17) 

6i;+2, 


(13) 

a;-j-12. 


ip) 

^-5, 

(18) 

a; -1-2, 

> • 

(14) 

a;+4, 


id) 

a; - 9, 

(19) 

4a;- 7, 


(16) 

x+2 


[(«) 

a.-10 

(20) 

a; - 8 

V. 

(21) 

a-4, ^ 


f («) 

a-l- 4, 

(26) 

y + 2, ' 


(22) 

2fl-l- 1, 


(6) 

4a -1- 3, 

(27) 

2y-l, 


(23) 

4a - 3, 

« • 

io) 

a - 7, 

(28) 

y+5, 

■ • 

(24) 

a-j-7, 


id) 

a-l- 11, 

(29) 

3y-7, 


(25) 

2a- 11 


l(^) 

6a + 1 

(30) 

y-i 

V 


(а) 

(б) 
i<^) 

(d) 

(e) 

(a) 

(i) 

(0) 

id) 

(«) 


2a; +3, 
2a;- 1, 
4a; +7, 
3^+5, 
7a;- 1 


y-5, 

y+1. 

y-3, 

4y+l, 

2y+l 


Ex. 42 PRODUCTS BY INSPECTION 

In numbers 1 to 6 state the degree ot each of the expressions 
to bo multiphed together, the degree of the pioduct and the 
coeflSicient of ar* in the pioduct 

(1) (i;+l)(a;* + 4a;8 + 2) (3) (21;2 + 6a;+l)(4^•®+2a;2+a;+3) 

(3) (a; + 4)('c7 + a;0 + a^» + l) (4) (a.3 + 2)(a;i+ 2a:2 + 1) 

(5) (a;2 + 2)(^^ + a;2 + a;+l) (6) (2'c8+a;+ l)(e"+^’* + a;2 + 1) 

* 

^ Give the highest power of and the lowest (with then co- 
efficients) in 

(7) (^2 + a;)(a^^ + 6a;-^-l) (8) + + + 

(9) (a?^-l)(^0-^-2) (10) (3(;+2'c2)(4a;8-t-6-i-2a;) 

By picking out the coefficients in Older, write down the 
results of the folloiving multiplications 

(11) (a; + l)(ar‘ + a^» + a;2 + -B) (12) ((t3 + 2a-t-l)(a3 + l) 

(13) (y3-2y + 2)(y2 + 2y-2) (14) (2a;2 + 3a,-^-l)(^2-'^;-^-l) 

(15) (31;-6)(ar‘-21;3 + ^2-l-4a;-3) 

(16) (a;8_a^ + i)(.B8+a;4 + l) 

[Ex 36 "Will afford further practice in this method ] 
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algebra examples 


Ex. 

FACTOES 

Ex. 43 In^eciion 

(1) ax+a- (2) ax -2a- (3) 3a?-6-c. 

(4) SaP + ix (5) rey+2y (6) aP+x 

(7) a?-a^ (8) ZiP-^xhj (ft) 2xyz+y-z- 

(10) a5=c-662 (11) (12) VunP + HmiP 

(13) ¥-Zh-l- (14) 13«2-39oJ (16) 51a:2_34 

(16) a 3 p + 2axy-aPx. (17) 1aH--\-2&dbed+QadP 

(IS) 7fl;- + 14a:-35 (19) a-bc + ab-c+ahiP+aitd 

(20) aPf-i-d-rPy-z-xY-iP (31) MiPy- + 2xy--VIx-y+Qxy 

Ex. 44 Giouping 

( 1 ) x^ + ax + bv+ab ( 2 ) tP-cx + ax-ae 

(3) 2xP+ax+2bx + ab (4) a%--abd+acb-cd 

(5) 2if+ay -2by-ab (6) x^-2cx-\-ax-2ac 

(7) x^-ax+lx-la (8) a:2_3a._ea.^.3c 

(9) 10 + 2ft-5fi-a6 (10) ^-abx-\-b-^ax 

(11) ax+a + b + bx (12) Qpp-\-ePg- aPp-x-g 

(13) x?+x- + ax+a (14) 'tP+x^+x+1 

(15) 'rP-2'iP + x-2 (16) aP + a-b + ab^ + b^ 

(17) lii+pl-P-pn (18) aS-3a--2a + 6 

(19) tw-wz-lz+ik (20) a-b-x-Zax-z--Saxyz^+a-b-y 

( 21 ) bt-ab + a--at ( 22 ) 2ax+ay+2bx+bz+az+by 

(23) aP + aP + aP + x^-x-1 (24) 2ax-bz+cz-2az+bx-cx 

(25) a^xy + 3ax + 2x+ay + S + 2aiP 

Ex 46 Dinommls 

(1) -Ba + Sx + lO (2) a;^+7a: + 6 (3) aP-\-5a + Q 

(4) a:2-7a! + 6 (5) 1P-3b + 2 (6) a;2 + 12a;+35 

(7) y2_202, + 100 (8) «2+lla:+28 (9) is3-13«+40 

(10) a2 + 20a; + 99 (11) a;3+6® + 9 (12) a2-14ffl+49 



43-^6 


FACTORS 

53 

(13) 

X‘-23x+l32 

(14) 

a?*+25a;+156 

(15) 

a2-8afi + 1562 

(16) 

a^b'+Bah + Xo 

(17) 

P-mp+Q3f 

(18) 

x^y'+7xyz+Gz- 

(19) 

S~6z+c? 

(20) 

06-17y+y^ 

(31) 

45 + 18j)+^ 

(32) 

z^+z-12 

(23) 

aP+x-72 

(34) 

- 5a; - 84 

(25) 

X“ + 3z— 18 

(36) 

o2+4a-77 

(37) 

J2-86-9 

(28) 

a;2- 10a;- 24. 

(29) 

<^-20c+36 

(30) 

62-76-78 

(31) 

a?-2a;+l 

(32) 

a;2-2a;-3 

(33) 

jB2_2r-120 

(34) 

6+a;-a;2 

(35) 

63-2x~x- 

(36) 

20-19a;-a:2. 

(37) 

20 - 21a; + *2 

(38) 

o262 - 4abc - 5c2 

(39) 

x^~2xijz+y-z^ 

(40) 

a:2-31a;-72 

(41) 

64-12y-y2 

(42) 

144 + 7a6-c262 

(43) 

a2 + 18ay-243i^ 

(44) 

c? + 24ca-81^2 

(45) 

x^+xy-2y^ 

(46) 

a;2+a;y- 156y2 

(47) 

z^+z- 4:970. 

(48) 

a2c2+22flc+106 

(49) 

a^<^-22ac~240 

(50) 

c2c2+32ffc-363 

46 



Perfect squares (if not, say ‘not a square ’) 

(1) 

a?-2az+x’^ (2) 

S2 + 4J + 4 

(3) a;2-4aa;+4fl2 

ii) 

16»2_8aa;+a- 

(5) 

o262 + 2a6c+c2 

(6) 

a-lfi+2abc+ic^ 

( 7 ) 

49a2 + 28a6 + 462 

(8) 

36x--2xp+y” 

(9) 

a;2-18a:y+81y2 

(10) 

4l“-4:lm+jnr 

(11) 

a262(;2 + 6abcz+ 9z^ 

(12) 

a?lfi-Uab + 3\ 

(13) 

ic--20cd+25d^ 

( 14 ) 

a;2-18j:y+81 

( 15 ) 

22oa%-x^ - 30a6a; + 1 

( 16 ) 

(17) 

j5— j-+a>- (18) :j--+p 
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ALGEBRA EXAMPLES 


What must be added in each of the foUomng cases to make the 
result a perfect square, and of what is the result a square ? 


(19) 

x- + 4a! 

(20) 

®2 -4a®. 

(21) *2 + 186® 

(22) 


(23) 

®2 + 8® 

(24) *2 - 6a 

(25) 

h--Uah 

(26) 

®2 + 6®. 

(27) y2_3y 

(28) 

*-+ar 

(29) 

4*2+4® 

(30) 9^2_i8y 

(31) 

16£i--24ai 

(32) 

a?h“ + Zahc 

(33) W-lvu 

(34) 

+ 2y 

(35) 


(36) 9 ® 2 y 2^2 _ 2 labxyz 

Ex 47 Diffeience of Two Squaies 


(1) 

a2-9 

(2) 

62-4 

(3) cV-81 

w 

49 -®2 

(5) 

64 -aV 

(6) 81 - 4a8®6 

(7) 

400 

(8) 

®2 - 9a2y2 

(9) 100ft8-49 

(10) 

81^3 -JV 

(11) 

121 - 12^8 

(12) 169-4^2 

(13) 


(14) 

16a* -266^ 

(16) Ua^-(fi 

(16) 

225 -gW 

(17) 

121o262-4 

(18) ^+^2-1 

(19) 


(20) 

o-6|2-c2 

(31) ®+^(2_^+6|3 

(22) 

(Z + 7?»)3-(i+^)3 

(23) 

(®+y)2-(a-6)2 

(24) 

(®-y)2-(a + 6)3 

(25) 

(®-?/)2-(0-6)2 

(26) 

o2-(J-c)3 


(27) 

4»2-(a;-y)2 

(28) 

6413 -(m- 8)2 


(29) 

(® + 2 ^) 2 -(a;-y )2 

(30) 

(2® + 3/^)2- (® + 2^)2 

(31) 

4»2-(®-y)2 

(32) 

(6® + 4y)2 - (4® + Qy)- 

(33) 

(3a + 4®)2-(3a-4®)3 

(34) 

(2®-y + 3»)2- 

(2®+y 

-33)3 (35) 

7252 - 2762 

(36) 

10242-10232 


(37) 

633-532 

(38) 

11763-11702 


(39) 

(1827)3-9272 

(40) 

10022 -4 


(41) 


(42) 

(- 


(43) 


(44) 



(45) 

a2 + 2a6 + 62-c2 
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FACTORS 
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(46) a^-2ac+c^-b- (47) x--if-2yz~z^ 

(48) 16a2_J2_4Jc-4c2 (49) x^-y^ + 2ijz-z” 

(50) x^-i^+4:yz—4z^ (51) 9a^ - 6ab + b- - 81x^ 

(52) a^-2ai + b^-x~ + 2cx-c^ (53) aP~b^ + c^-2ac 
(54) 9iB2+16^-f^-24ai? (65) x'-c^-b^+y'--2xij+2bc 

(66) a*+ai-a2-9-2ai^2+6fl (57) a^+xhf+y^ 

(58) a-i+Da^Sa + SlS* (59) #+121^^-382,2/ 


Ex. 48 Trinomials (continued) 


(1) 

2x^-x-l 



(2) 

(3) 

2v^ + 3x-2 



(1) 

(5) 

5/+26y+6 



(6) 

(7) 

3 -5y- 2/ 



(8) 

(9) 

6a262+aJ-6 



(10) 

(11) 

9 + 6a: - 8a:2 



(12) 

(13) 

452 + 236 + lo 



(14) 

(15) 

6/ + 5y-21 



(16) 

(17) 

30a2-37a+10 



(18) 

(19) 

16-28y+12/ 



(20) 

(21) 

2a2+3a6-2062 



(22) 

(23) 

9a2- 64flc+60c' 

3 


(24) 

Ex. 49 Sum oi Differ 

»e«ce of Tuo Cubeb 

(1) 

#+/ 

(2) 

a? + 8a3 

(i) 

a?-f 

(5) 

27oS + 6463 

(7) 

a3- 100063 

(8) 

a:3_ 

8 

(10) 

(T5 + /2 + # 

(11) 

(22a:)3-27 

(13) 





(15) 

8a3/ + 27# 

(16) 

1 

# + 

yS 

(18) 

a36« 27 

27 “ c3 

(19) 

216 

if 

-#/ 


2x^ + x-\ 

3/ -4//- 4 
3-7y + 2/ 

3 + 8y + 4/ 
15^+2-8a;2 
6a2-7a-3 
2 - 3a - 2a2 
5c2-llc + 2 
15-8^-12/ 
72- 17a; -72# 
3#- 31a, + 56 
72-219a,+ 72a:3 


(3) J3_cS 
(6) 8a;3-/ 

(9) (a+6)3-c3 
(12) 27-/ 
(14) 64-# 

a?) o’+l 


( 20 ) 


a3 63* 
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ALGEBRA EXAMPLES 


Ex. 


Ex. 50 SOLUTION OP EQUATIONS BY FACTOES 


Solve the following equations 


(1) 

(a;-6)(a:-2) = 0 

(3) 

(x-5)(x-4) = 0 

(3) 

(2j!-l)(a;-3) = 0 

(4) 

(»+2)(x-5) = 0 

(6) 

(a;-3)(a; + 3)=.0 

(6) 

(2» + 9)(®-7) = 0 

(7) 

('B-l)(a: + 2)(2a:-l) = 0 

(8) 

(x-l)2(x + 2) = 0 

(9) 

(a;-4)(2j!-7)3=0 

(10) 

{x-a){bx + c) — 0 

(11) 

»(® + 3)(a/- 2) = 0 

(12) 

x2(x + l) = 0 

(13) 

x®-6a; + 6 = 0 

(14) 

+ 4x -1-3 = 0 

(16) 

®*-2x-36 = 0 

(16) 

a?-l-5x=6 

(17) 

2x2+«- 1 = 0 

(18) 

x2-21x-H04=0 

(19) 

15x^ = x+2 

(20) 

a?-3ax-f 2a® = 0 

(21) 

3x2 = 10 + 13x 

(22) 

a?- 144 = 0, 

(23) 

1 

II 

o 

(24) 

2x2-1- 17x=0 

(26) 

o 

II 

1 

'll 

(26) 

4x2-J2»o 

(27) 

a;3 - 20 = 8x 

(28) 

x2 = 4x. 

(29) 

7a? + Gx^-x=0 

(30) 

ax^-a^~bx+ab 

(31) 

dx^-24:px=5jp 

(32) 

ahP-ahi-a^+x 


Ex 61 OONSTEUCTION OF EQUATIONS WITH 
GIVEN SOLUTIONS 


What are the equations, whose solutions are the following] 
(All brackets should be removed in at least some cases and the 


results tested by 

substitution ) 

(8) 

(1) 5,1 

(2) 3,4 

(4) 6,-6 

(6) 3,-7 

(6) -2,-1 

(7) 3,1,0 

(8) 1,-1, 2 

<8> -5’ 1 

(10) a, -a. 

(11) 2b, - b 

(12) -y, -Tp 

(13) a + b,a-b 

(14) a,l 

(v 

(15) - 2c, - 
c 

(16) a,b, c 

(17) -a, -b, -e 

(18) a, a, -2a 
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50-54. HCF AND LCil BY FACTORS 


Ex, 52 HOP AND L C M BY PAOTOES 
{Answers to he given in facto) s ) 

(1) a?-tf,x--2xy+tf (2) a+i 

(3) a--\-2ab + lry a?-h\ a+h (4) ci? + ^+^,x^ + Zx 

(5) x^-2x+l,x^-l 

(6) a2+7a6 + 1252 a^+3ab-4:h^, a?- 16J2 

(7) (a;+a)“, ('C-a)- (8) - 2a6 + J®, a® - 6^ 

(9) y?+f,x^-y\x-+2x)j+)f 

(10) <?y - zf, a?y + x)/y a?y - z)/ 


Ez. 53 
0 ) 
(3) 
(3) 


SIMPLIPIOATION OP PEAOTIONS 

(^) 


x+3 x+l ,a,+o X 

=-X s T 

z +0 x+3 x+4 x+1 


ai“-r. 


2xy 


z-y 

‘ z-+2xy+y^^ 2y 


16a: -30 3a;® 

x-=- 


4a; 


5a;-l0 


a; "I* 2 a. *1“ 3 a;H-3 
a;-2 a;-2^a; + 2 


(^) 

( 6 ) 


a 


a2-52 1 

X ; X r 

a a+b a-b 
(x-iy (x+l)y^ 
f x-l 


(7) 

( 8 ) 

(9) 

(10) 


(t®-a;® ar+x^ a® 
a ^ ax ^ a* ~z^ 
a?+2ab 6® a-b / ixo 

b~ ^ 5^2 ^ a® + 3ad + 2¥ ^ 
a+a; m+n m^-n^ 

(m+n)® a-a;^a®-'B® 

a+a; ai®-y® f m-a ^ a;+y 1 
(m + a)® ~W ~ \(m +«)2 6 (771® - ?i®)J 


Ex. 54. QUADEATIC EQUATIONS 

Oral [K there are no real roots, say ‘ no real roots ’] 


(1) 

i-t 

CO 

II 

(2) 

a:® = 169 


(3) 

o'c^ = 125 

a) 

7a:2=112 

(5) 

4a;®- 11 = 

25 

(6) 

9a;® -36 = 100 

(7) 

a;2+5 = 12 

(8) 

5'«.® + 61 = 

37 

(9) 

(a; -4)2 =64 

(10) 

(a; +3)2 =49 


(11) 

(2^ 

-1)®: 

= 1 

(12) 

ai2 + 12a;+36 

= 81 

(13) 

4a;2 

- 20a; + 25 = 100 

(14) 

a;2 + 7a+^ = 
4 

1 

'4 

(16) 

II 

+ 

-12 
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ALGEBRA EXAMPLES 


Ex. 56 [iVto 1 to 20 hj completing sgua/ej 

Solve the equations j 


(1) a;2-40i:=441 (2) '6’ + 28i;=204 

(3) 0:2-721;= 73 (4) a:2+ 32a, -33 = 0 

(5) i:2-34a- + 120 = 0 (6) a:2-88 = 18T 

(7) a:2-2a;=130 (8) a:3«20i;-36 

(9) ^2-31a: + 228 = 0 (10) x2 + 26x + 48 = 0 

(ll) a:2-^-8 = 0 (12) a:2+ 12a;+ 100 = 0 

(13) a:2-23^=-126 (14) a:2 + 7a, = 30 

(16) 2a,3+7i: + 4 = 0 (16) a:2- 3a:- 180 = 0 

(17) e2+a;+41 = 0 (18) a:2-56= -a? 

(19) 3i2_2T, + 5 = Q (20) 3a:2+2i:-5 = 0 

(21) Find from _ <1 _ 20 = 0 

(22) Find ^ from ^2 - 7xg + 12^2 q 

(23) Find - from - iay - 21^2 = 0 

(34) Find ~ from + 2ax = 

(35) Find I fiom o? + 8b- = Gab 

(26) Find ^ from 3a,2 - oxg - 3^2 _ q 

(27) Find ij from (^ + 1) (y + 2) - 23 = 2(y2 _ lOO) 

Solve for v, 

/ifti 2i-5 3a: + 1 /■)n\ a, + 3 i 

srr-i 


(30) x2 = 3 + (4i: + l)2 (31 

(32) Find - fiom 

y y 

(33) Find from ^ = 1^ 

y X x-y 

(34) Fmd-from^^=^^ 

y X 5y~x 

<36) Find ~ from 

y ^+y 2x+y 


a, + 3 ly — 3 

5x — 1 4x + 1 
i;4-8 _ 3a:- 5 
8~ a;+5 



56-67 QUADRATIC EQUATIONS 59 

Fiona the foimula s=%it- 16i- find t, 

(36) Given s=6, Jt=60 (37) Given s= 256, it =128 

(38) Given s=100, it=160 

(39) Given !c2+y2=4, "i r(a) the- values of y if ^= 1, 

(40) Given \()8) the values of ^ if y = 1 

Ex 56 FACTORS OF QUADRATICS GENERAL CASE 
[Give all real factors, whether cdntaming surds oi not, the 
general method of completing the squaie should be used iii 


Exs 

1 to 16 If there are 

no real factors, say ‘ no real factors ’] 

(1) 

!c2-8i!+9 

(3) 

*2 + 41-1 

(3) 

1:2 + 21 :+ 27 

(i) 

2t2-9i:-56 

(5) 

15®3-lla,-14 

(6) 

4*2 + 4-15 _ 2 

(7) 

9i:2 + 30a:+14 

(8) 

9*2 + 30* + 36 

(9) 

Ji2^-^-l 

(10) 

*2-*- 1 

(11) 

a,2-a;+i 

(12) 

4i:2 + 16*y+7y2 

(13) 

x^-xy- 3y2 

(14) 

25*2 + 20fliy-17rt2y2 

(15) 

!i 2 + 3a:y + 3y2 

(16) 

4*2-44*+ 119 

(17) 

a:2-3 

(18) 

**- 4a'* 

(19) 

a:^ + 9a* 

(20) 

a? + 10 

(21) 

y? - 4cf* 

(22) 

*6 -646'* 

(23) 

9a--^-l 

(24) 

2**-7*2 + 3 

Ex. 57 SIMULTANEOUS QUADRATICS 

(1) 

■c2=y + 3,l 

(2) 

3*=y + 5, \ 


y=i: + 3 J 


y2 + 3*=17 J 

(3) 

x-3y = 7, \ 

(+) 

2*-y+3 = 0,l 


-c2-4y2+12y = 9/ 


y2 — *2 + 2*=1 j 

(5) 

2i:=3y+l,l 

(6) 

3y- 5* = 6,1 


i:2 = 9y - 2 J 


2y2 = 5* + 5 / 

(7) 

2a:-3y = l, \ 

(8) 

3*+y=12,'j 


3a:y+6a;- 42y = 84 J 


4*2-y2=5a, / 

(9) 

3a; + 2y=13, \ 

(10) 

13y-4* = ll,\ 


a;2 + 2y2-4a;=7 j 


*2 - 2*7/ - 2y2 = 22 J 
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(11) 

x+y^O, 


3a,2 + 4a!y=8y-33 

(13) 

2x-y=7, ) 


a:2-22/2=7a,-14 | 

(15) 

2x~y = 7, \ 


*2-2y2=7r-17 J 


(17) T+3r=ll.'| 

(19) a;-y=l, 1 
xy==56 j 

(21) *+2^=15,) 
xi/^12 f 

(23) x-y-i-2s=0, 1 

-2j:+^ + 2:=0, J- 


(13) 

2y-9x=l, 
v^+^+x + 3y=250 

(14) 

2x-y=7, \ 

a;2_ 2^2 = 7® + 14 J 

(16) 

3®=4y + 80,'| 
®y=56v J 

(18) 

®y==l3 J 

(20) 

®+y=5,\ 

®y+14 = 0 J 

(22) 

®+y=20, ) 
xy — 102 J 

(24) 

®+y=2, 1 
3x+y-z=0, ?• 

®2 + yH:2 = 10 J 


Ex 


} 


(25) Show that the equations 

2i^=2y~x\ 

4/ -13*2= 4/ -8 J 

lead to an equation for x of the fourth degree being 
given that ± 1 are loots, complete the solution 

(26) Show that the equations 

fJir3=X-1J \ 
x^-12j/=12y+d ) 

lead to an equation for y of the fouith degiee being 
given that y=2 is a root, complete the solution 
fExamples of the most impoitant cases where two equations 
of the second degiee in two unlcnowns can be solved 
by quadratics, vnll be found under ‘Miscellaneous 
Aitifices ’] 


Ex. 58 PROBLEMS 

(1) Find a number such that its square is foui times the 
product of the number and twelve 

(2) Find a number such that its square is four times the 
sum of the number and twenty-four. 
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(3) The sum of the squares of two couseoutire numbere is 
2813 find them 

(4) The sum of the squares of tvro consecutive even numbers 
IS 7444 find them 

(5) The sum of the squares of two consecutive odd numbers 
IS 3202 find them 

(6) The sum of the reciprocals of two consecutive even 

numbers is — find them 
40 

(7) The difierence of the reciprocals of two numbers which 

differ by 3 IS find the numbers 
60 

^S) The difference between the square of twice a number 
and the square of half it is 1815 find tbe number 

(9) The difference between the square of a number and the 
square of three-fifths of it is 2704 find the number 

(10) What are the sides of a rectangle whose area is 91 sq ft 
and whose perimeter is 40 ft ? 

(11) What are the sides of a rectangle whose perimeter is 
74 ft and whose area is 336 sq ft 1 

(12) The length of a rectangle is half as much agam as its 
breadth If its area is 1176 sq ft , what is its length * 

Ex. 59 APPLICATIONS TO OEOMETBT 
A straight hne JB one foot long is dl^^ded at C so as to 
satisfy one of the folloiiing conditions Find in each case the 
length of AC 

' (1) JfAC^=AB BC 

(2) 1£AC"-=2AB BC 

(3) If 2AC^ = 3AB BC ' 

(4) If AC^=2BC^ 

(5) TSAC^-=AB^-2BC2 

(6) sq ft 
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If c IS the length of the hypotenuse of a right-angled tiiangle, 
and a, I, the lengths of the other two sides 

(7) Find c if a = 20, 5 = 48 

(8) Find a if c = 39, 6=15 

(9) Find a and h if c = 50, at =1200 

(10) Find a and c if i = 7 and the perimeter of the triangle 

13 56 

(11) Find a and b if c=40 and the penmeter of the tnangle 

IS 85 

Ex. 60 QUADRATIC GRAPHS 

[It IS intended that the graph in (1) be drawn caiefully say 
between a= ±3, but those in Nos (2) to (8) be not di-a-wn in 
more detail than is necessary to get a clear idea of the general 
shape ] 

Draw the graphs of 

(1) (2) y=-a;8 (3) ^^^ 3 ? 

(4) y = a;2 + 3 5 (5) y=(a:-l)2 (6) ^ = (* + 2)2 + 1 

(7) y=a:2-j-4z+6 (8) ^=a:2-3a:+l 

(9) Wnte out a general statement of the difference between 
the graphs of ij=3? and of y= ±a{{z-b)--\-c} 

(10) Draw the graph of y = 3.C -f- ® and hence find approxi- 
mately the roots of - 3ar-|- 1 = 0, 

and of a:2_3.5_2 = o 

Also for the equation a2-3a;-f-c=0, point out what values of c 
ivill make the roots real, equal, imaginary 

(11) Draw the graph of y=a^+6z + 8 and use it to solve 
approximately + 6® -j- 6 = 0 

(12) Draw the graph of y=ar-4x+3 and show that y is 
positive except when z lies between the roots of ®2_4a.+3_o 
Hoav can this be proved without using the graph ? 

(13) Draw the graph of y=a:^+x-t- 1 and us§ jt to solve 
approximately a? + ® - J = 0, 
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(14) By dra-vTing and y=2a;— 1, find the roots of 

a:®-2a; + l = 0 

(15) By drawing and finding where it is cut by certain 
straight hues, solve the equations 

(i) rB®+a:-l = 0, 

(ii) 2x^ — 2x-l = 0 , 

(ill) 2*2 -2a;- 3 = 0 


Ex. 61 MISCELLANEOUS 

(1) Prove that 

(a;2 - y2) (^-a _ ^ 2 ^ = ({cz+ ywf - (x/w + yzy 
— (xss- yiof - (xw - yzY 

(2) Find the continued product 

(a+h + c)(a+b-e)(c+a-b)(h + c-a) 

(3) Multiply out 

(a;2 +2xy+ y-) {%- - 2a;y + y^) {x^ - if) 

(4) Find the square of 

(5) Find the coeflScient of a;* in the product 

(-c® - a;* + 3^2 - 2a;+ 7)(a;® - 4a;8 + 6'c2 + 6) 


(6) Find four factors of 

(i) a;8 - 1 , (u) 3Ja;* - , (lu) - a® 

(7) Faotonze 

(i) 3a®-48ac2, (ii) a;*+a;®-a:2-a,, (m) a*^-b*‘ 

(8) Put into factors 

(i) 4(aJ + cd)2-(a2 + J3-c2-d2)2, (ii) 81a^-y* 

(9) Factorize 

(i) 64a;3-y®, (u) a;* - 10a;2y2 + 9^ ^ (m) ar^+y^ 

(10) Factorize 

( 1 ) ( 2 ai) 2 -(a 2 + 63_c2)3^ (u) 6 ^ 2 +a:y- 12 y 2 


(11) Solve the equations 
(11) l(a;-l)-5:^ + 6 



(1) (a;-l) = 2(a;-4), 
(lu) 3a; + 2y=l, I 
2a;2-^y = 4 / 
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, ^ 3aJ-2 2 ' 1!-6 8 

(12) Solve the equations (i) 2 ^^ - 3 ^ s~2 ^ 3 ’ 

x-2 (m) ®+2y=4, \ 

W 2x^-f = 7 f 

(13) For the following expiessions, each of which is of the 
form ox^ + Ikc + c, calculate the value of the quantity i^-4ac 

( 1 ) 2a^-7iB+12, (u) 2®3-7a;-12, 

(ill) 3 a: 2 - 82 ! + 6, (iv) 9^8- 1215+4 

(14) Form the equations whose roots are 

( 1 ) 7,3, ( 11 ) 8, -3, (ill) 5,1, (iv) -6, -4, 

(v) a, h, (vi) a+b, a-b, (vii) a-b, b-a 

(16) Prove that if a:, y satisfy the equations 

1!8 + y3-8 = 0\ /jv 

2a;+y-6 = 0 / ' 


then they must also satisfy the equations 

a^+y 8-8 + ( 2 a!+y- 6 )(!i!+ 2 y- 6 ) = 0 ) 
-B2^y2_8-(2a;+y-6)(a!+2y-6) — 0 J 
Find values of i;^ y to satisfy (u), but not to satisfy ( 1 ) 


(16) If (7 divides AB so that AO^=AB BG, prove that 

AB^+BG^=3AC^ 

(17) The sum of the radii of two circles is 9 mches, and the 
sum of their areas is 198 square inches Fmd the radii of the 
circles (Aioa=4^ radius 1 8) 

(18) How can a debt of £4 6 s be paid in half-crowns and 
shillings, so that the number of half-crowns is thiice that of the 
shillings 1 

(19) In a railway journey of 90 miles an mcrease of 6 miles 
an hour in the rate diminishes the time taken by 15 minutes. 
What was the rate ? 

( 20 ) The price of seats to view a procession was raised by 
10s a-piece, and in consequence 7 less than before were sold for 
40 guineas What was the original price 1 
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[Questions 21-25 are intended to be answered from giaphical 
considerations In drawing the graphs any convenient values 
may be taken for a, b, c which are supposed positive ] 

(21) Why must a%^+bv-e=Q have real roots ? 

(22) If ax^ + bx-i-c=0 has no real roots, show that if i be 
chosen so that av^+bx+c=l has equal roots, then L is the least 
possible value oi aaP+bx+c 

(23) Describe in the general teims the difference between the 

gi’aphs of yj = ai?+5a;+c 

and y^—acii?-hx-\-c 

Show that they aie the same size, and that if can be 0 so can y^ 

(24) Since c and x+l are necessarily different, how do you 
account for the fact that the graphs of yi=a:® and 
mtersect 1 

(25) Is the difference of the roots of ao^ + bx-\-c=k (where L is 
positive) greatei or smaller than the difference of the roots of 

+ + How could you prove your result without 

appealing to the graph ? 

Ex 62. S7MBOLIO SEPBESENTATION 

Otal 

P&centages 
What 13 

(1) aj%of£2 (2) y%oi£Z (3) 4%of£!c 

(4) a%of£& (5) p%oi£g 

(6) Interest each year on £200 at a; % 

(7) Interest each year on iB-c at 5 % 

(8) Interest each year on .£» at y % 

(9) Simple interest on at a; % for 2 years 

(10) Simple interest on £P at .5 % foi T yeais 

(11) The selling pnce if the cost is .£300 and the gam x % 

(12) The selhng price if the cost is £a and the gam x % 

(13) The selhng pnce of goods costmg £b and sold at a loss 

of 6% 
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(14) The amount of A600 lent at a % compound interest for 
2 years 

(15) The amount after 3 years of £a lent at y % compound 
interest 

(16) The amount after Y years of S.P lent at J? % compound 
interest 

(17) The income obtamed from ;£500 of a; % stock. 

(18) The income obtained from £a stock 

(19) The amount of a stock whose price is 94 which can bo 
obtained foi £x cosh 

(20) The amount of a stock whose price is 116 which can be 
obtained for £y cash 

(31) The amount of a stock whose price is x ■which can be 
obtained for £a cash 

(3i) The income obtained by investing £c cash m 4 % stock 
at 108 

(23) The income obtained by investing £780 cash in an a; % 
stock at 97 

(24) The income obtained by investing £a cash in a 3 % stock 
at V 

(26) The income obtained by investing £e cash in an .B % 
stock, the price being x 

(26) The difference in the incomes obtained by iiivestmg £P 
in 5 % stock at 112 or in 2 % stock at 81 

(27) The difference in the incomes obtained by investing 
£7600 in -c % stock at 114 or in y % stock at 90 

(28) The difference in the incomes obtained by investing £P 
in 4 % stock at a: or in 3 % stock at y 

Aieas, etc 

What IS the area of a rectangle whoso dimensions are 

(29) length a feet, breadth h feet , 

(30) length x yards, breadth y feet , 
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(31) length a. yaids, breadth y inches , 

(32) length double breadth, which is a feet , 

(33) length half as much again as breadth, which is % feet , 

(34) length 10 feet more than breadth, which is x feet , 

(35) length a feet more than breadth, which is y feet 

(36) If the length and breadth are x and y feet, what is the 
perimeter ? 

(37) If the penmeter is z feet and the length a feet, what is 
the breadth ? 

(38) K the area is x sq feet and the breadth h feet, what is 
the length 1 

(39) If the penmetei is a feet and the breadth h feet, what is 
the area 1 

If a room is L feet long, B feet broad, H feet high, what is 

(40) the area of the floor? (41) the penmeter? 

(42) the aiea of the ceding? (43) the total volume? 

(44) the area of the four walls? 

(45) the area of each end wall ? 

If a caipet or stnp or paper is 

(46) X feet broad, I what is the f (a) a yard of it ? 

(47) y inches broad,/ area of 1 (jS) a foot of it ? 

(48) AVhat area is coveied by n yards of carpet z mches bioad ? 

(49) How many yaids of carpet, h feet mde, aie reqmred foi 
the floor of a room x feet long, y feet wide ? 

(50) How many feet of cai’pet x inches wide, are required foi 
the floor of a room a feet long, h feet wide ? 

If a room is L feet long, B feet broad, H feet high, find 

(51) the number of yards of carpet a feet wide required 

foi the floor , 

(52) the area of the walls , 

(53) the number of feet of paper, x feet wide, requiied 

to paper the walls 
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(54) The thiee dimensions of a box aie a feet, b feet, c feet, 
what IS its volume ? 

(55) A box has external dimensions x, y, z inches, and is made 
of wood 1 inch thick (lid included) What is its inside volume ? 

(66) What IS the area of a circle radius a feet 1 

(67) What IS the aiea of a circle diameter b feet * 

(68) What IS the area between the ciicumferenccs of two 
concentric ciicles of radu x feet and 2x feet 7 

A circular well has radius a feet and depth il feet, 

(69) what IS the area of its bottom 7 

(60) what IS the area of its side wall 7 

(61) if watei stood 6 feet deep in it what volume would 
that be 7 

(62) "What IS the volume of a pencil 6 inches long and inch 
in diametei 7 

Miscellaneous 

(63) At 30 miles an houi, 

(i) how long foi a miles 7 (ii) how tai in x houis I 

(64) At X miles an hour, 

(i) how tar in 7 hours 7 (ii) how Ui in t minutes 7 
(ui) how long toi 20 miles 7 (iv) how long loi « miles * 

(65) At p feet pei second, 

(i) how many yaids per minute 7 
(u) how many seconds toi one yard 7 
(ui) how long foi a feet 7 (iv) how fai in b minutes 7 

(66) At y miles an houi, 

(i) how long for 8 miles 7 (ii) how fai in 8 horn's 7 
(m) if the pace is decreased 2 miles per houi, how long foi 
8 miles 7 

(iv) If the pace is doubled, by how much is the time for 20 
miles deci eased 7 

(67) Buying at x for a penny, 

(i) how many for 6d 7 (u) what is cost of 1 7 

(ui) what IS cost of s 7 
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(68) Buying at z pence per score, 

(i) how many for Id. 1 (u) how many for £1 ? 

(m) what IS cost ofxt 

(69) Selhng at 3 for 5d , 

(i) what 18 the cost of a; ? (u) how many for y pence? 

(lu) how many for z shillings 1 

(70) Selhng at x for a pence, 

(i) how many for Id ? (n) what is the cost of 16 ? 

(m) whdt is cost of z dozen 1 (iv) how many for £1 ? 

(71) If - be a fraction, what is the result of 

y 

(i) adding 1 to the numerator? 

(ii) t akin g 2 from the denominator ? 

(ui) adding 1 to both numerator and denominator ? 

(iv) addmg 1 to the fraction ? 

(72) If be a fraction, what is the result of 

(i) doubling It 1 (ii) adding 2 to it ? 

(in) addmg 4 to the numerator and taking 3 from the 
denominator? 

(iv) subtractmg ^ from it ? 

(73) To X pmts of milk, y pints of water are added, 

(i) how much water in a quart of the mixture ? 

(u) what fraction of the whole is milk ? 

(ui) if the amount of milk was doubled, what fraction of the 
whole would then be water ? 

(74) In blending tea, x lbs of (a kind) A is mixed with y 
lbs. of B 

(i) What fraction of the whole is A i 
(u) How much of A is there m 1 lb of the mixture ? 

(m) How much of B is there in z lbs of the mixtuie ? 

(iv) What IS the total amount if there is 2 lbs of B in it ? 
(76) If A takes x days to do a piece of work and B takes 
y days, what fraction of the work (i) does .^4 do in a day, 
(n) do they do in a day if working together, (m) what fraction 
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IS left when J has ^\orked 6 days, (i\) how long would S take 
over this fraction ? 

(76) A cistern can be filled by a pipe A in z hours and 
emptied by another pipe S in y hours (y< a) 

(i) If A has been running for 3 hours how much of the 
cistern has been filled, and (ii) how much remains to 
be filled? 

(ni) If A and B are turned on together what fraction of the 
whole IS emptied in 1 hour, and (iv) how long Mould 
It take to empty the whole ? 


(77) In A ABO, figme 1, the angle C is a right angle 

(i) If AB IS y, JO IS y, Mhat is BC'l 
(n) If BO IS a, OA is b, what is ABl 
(in) li AO IS X, AB~ AO is y, what is BO ? 

(78) In figure 2, 0 is the centre, OJVis perpendicular to AB 

(i) If AB IS X, what is ANI 

(ii) HA Bis X, and <?iV is y, w hat is AO? 

(ill) If yf 0 IS 1 , and QiV is p, what is xJB ? 

(iv) If AO IS r, and AB is o w'hat is OJV? 

(79) In figure 3, 0 is the centie, wdiat relations hold 

(i) between AF PB and IJP POl 

(ii) between AP PB, 00, and OP? 

(80) In figuie 4, 0 is the centie and ON a tangent, what 
lelations hold (i) between 00, ON, ON ? 

(li) between OT OS and ON? 

(ill) between OT OS, 00, and ON? 

Ex. 63 APPLIOATIONS TO ABITHMETIO 

[Numbers 1 to 9 are examples where a quasi algebraic method 
is peihaps eosiei than a purely arithmetical one Only a few 
are given as similar ones will be found in any aiithmetic ] 

(1) What numbei gives 6f as lesult when divided by 4J? 

(2) What 18 the number of which 1 3 per cent i& 48 1 
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(3) What sum of money has £78 as its simple inteiest for 
3 years at 4 % 

(4) If the simple interest on £324 at 2^ % be £36 9s, 
what IS the number of years ? 

(5) What was the cost of goods sold for £168 at a gam of 
12 per cent ? 

(6) On goods sold for £234 there was a loss of 10 % find 
their cost 

(7) Investmg £390 in a stock at 104 gives an income of £15 
a year, what is the rate pei cent i 

(8) What IS the breadth of the carpet, if 72 yards of it 
cover a fioor 27 feet long by 16 feet broad 1 

(9) AVhat IS the breadth of the paper, if 48 yards of it are 
required to paper the walls of a room 18 feet square by 12 feet 
high? 

Ex. 64 APPLICATIONS TO GEOMETRY 

(1) In a circle of radius 2 6 inches, a chord 4 8 inches long 
IS placed find the length of the perpendicular to this chord 
from the centre 

(2) In a circle of radius 3 mches, a chord 2 inches long 
IS placed find the length ot the perpendicular to this chord 
from the centre 

(3) A chord 3 inches long is placed in a circle of radius 
2 mches find the distances from the centre to the pomts of 
tiisection of the chord 

(4) There are two concentnc circles whose radii are 3 inches 
and 5 inches respectively find the lengths of chords of the 
larger circle which touch the smaller 

(6) In a ciicle of radius 1 6 mches, two chords cut having 
the product of the segments formed equal to 2 find how fei 
their point of intersection is distant from the centre 

(6) Two chords of a circle intersect The length of one 
IS 2 8 mches and the segments of the othei are 1 2 inches and 
8 mches find the lengths of the segments of the fii’st 
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(7) Two chords of a circle inteisecL The segments of one 
of them are 2 mches and 1 5 mches If the other one is bisected 
at the point of section find its length 

(8) A line AB is 2 ft long find the distance from A of 
a pomt P 

(i) so that PA = 2P5, If (o) if P hes in AB, 

(ii) so that PA^=2PB' JUyS) if P lies in AB produced 

(9) C IS the centre of a circle radius 3 inches At A a. 
pomt on the circle a tangent is drawn find (i) a point P on the 
tangent such that the pai t of PC outside the circle is two-thirds 
of AP , (u) a point Q on the tangent such that AQ=^CQ 

(10) It IS known that the sides of a right" angled triangle 
are represented by 3 consecutive whole numbers find them 

(11) Fmd the area of a nght angled isosceles tnangle^ 

(i) if the hypotenuse is 50 ft long 
(u) if the penmeter of the tnangle is 200 ft 

(12) The length of a rectangle b 10 ft more than its breadth 
and Its area is 9776 sq ft find the lengths of its sides 

(13) A rectangular field is 1 acre in area and its perimeter 
IS 322 yds find its length and breadth 

(14) The diagonal of a rectangle is 17 yds and its area is 
120 sq yds find the lengths of its sides 

(15) The diagonals of a rhombus are 8 inches and 5 inches 
i-espectively find the lengths of its sides 

(16) An equilateral tiiangle has sides 5 inches long find 
(i) the length of the perpendicular from a corner to the opposite 
side , (ii) the area of the tnangle 

(17) 0 IS the centre of a circle , ON a perpendicular on a 
chord AB , P a point on AB produced 

(i) given ON =2 inches, PA = o inches, PB=3 inches, find 
(tt) the length of the tangent from P to the circle , 

(/8) the length of PO 

(u) given AB=S inches, 0A=4: inches, /?P=6 inches, find 
(a) the length of the ON, 

(/3) the length of the tangent from P to the circle 
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(18) In a circle of radius 3 inches a rectangle is inscribed, 
two of iihose sides are 5 inches long find the length of the 
other tiro sides 

(19) In a circle of radius 3^ inches a rectangle is inscribed, 
whose length is an inch more than its breadth find the area 
of this rectangle 

(20) G IS the centre of a circle and 0 a pomt outside it 
OP IS a tangent and OAB a secant If CP = 4: inches, CO = 7 
inches, and OA =4 inches, find OB 

(21) A triangle ABC has sides 0=112, &=50, c=78 AN 

15 drawn perpendicular to BG By equating the expressions for 
AN^ obtained fi-om triangles ABN and ACN 

(i) hud BN, CN, (n) find^^fiV, (in) find area of the tnangle- 

(32) Generalize question 21 using a, b, c for the lengths of 
the sides of the tnangle 

Ex. 65 PBOBLEMS 

[numbers 1 to 46 lead to simple (including simultaneous) 
equations number 47 to 92 lead to quadratic equations the rest 
are miscellaneous ] 

(1) A man goes a journey at 20 mi /hr If he went at 

16 mi. /hr he would amve 4 hrs. later How far did he gol 

(2) Find a fraction such that if 1 be taken from both numer' 
ator and denominator it reduces to 4, and if 1 be added to the 
numerator only it reduces to § 

(3) Find a fraction such that if f be added to the numerator 
it IS mcreased by but if 1 is subtracted from the denommator 
It becomes f 

(4) If the numerator of a fraction is decreased by 2 and the 
fraction, then increased by f the result is 1 J If the denominator 
13 decreased by 2 the fraction reduces to f What is the fraction 1 

(5) I buy a dozen eggs, but as two turn out bad I pay at 
the rate of lid each. What is the pnce of eggs ? 

(6) What IS the pnce of a dozen bottles of gmger beer when 
I find that one bottle in each dozen being empty I have to pay at 
the rate of 3d. a doz. more? 
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(7) The sum of t\ro fractions is and four times the smallei 
exceeds twice the laiger by ^ What are the fractions ? 

(8) The denominator of a certain jfraction is greater by 2 
than the numerator, and if 1 be subtracted from the numeratoi 
the fi action reduces to 4 What is the fraction 1 

(9) A colonel wishing to form his men into a solid square 
finds he has 55 men over If he mcreases the side of the square 
by 1, he has forty men too few How many men are there in the 
regiment? 

(10) The receipts at a concert were ^57 7s 6d , resented 
seats 3s. 6d , unreserved 2s each The whole number of seats 
sold was 450 , how many of these were reserved t 

(11) A bag contains £8 12s made up of half crowns and 
shilhngs If 6 half-crowns are added, the number of half-crowns 
is three times the number of shillings How many are theie of 
each ) 

(12) A boy walks to school at the rate of 11 yds m 9 secs 
and IS a minute late If he had walked at the rate of 22 yds in 
15 secs he would have been J min too soon How fai is it 
to school ? 

(13) A boy walks to school at the rate of 10 yds in 8 secs 
and IS just in time If he had walked at the rate of 22 yds in 
15 secs he would haim been 1 min 18 secs too early How far 
IS it to school ? 

(14) The forewheel of a carnage makes 15 revolutions more 
than the back wheel in 180 yds Find the cucumferences if they 
are m the ratio 3 4 

(15) Find a number such that if | of it be taken from 26 
and of the remainder of it from the original number, the latter 
result IS double of the former 

(16) In an election, if of those who voted for ^ had re- 
frained from voting, JS would have been returned by a majonty 
of 128 , while if ^ of those who voted for £ had transferred then 
votes to A the latter would have been elected by a majonty of 
535 Which candidate was elected and by what majonty t 
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(17) The ages of two boys are in the ratio of 7 3 Five 
years hence their ages will be as 5 3 In how many years will 
the ratio bo 4 3 ? 

(18) A man can walk fiom A to B and back in a certam time 
at the rate of 4 mi /hr If ho walks at 3 mi /hr there and 
5 mi /hi back he lequires 12 mins more for the double ]oumey 
What IS the distance from A to B1 

(19) A man tmvels a certain distance at a certain rate If he 
wont 3 mi /hi slowei, he would take J of the time as long again 
How fast did ho go 1 

(20) A, B, 0 do a piece of work between them B does -f of 
the work more than A and together they do four times as much 
as 0 does How much does do ? 

(21) A man is accustomed to walk from his house to a railway 
station m 18 mins On one occasion he is delayed at starting, 
but by wallung 1 mi /hr faster than usual he gets to the station 
in 14 mins. Find the distance from the house to the station and 
his usual pace 

(32) Find a number such that whether divided into 2 or 3 
equal paits the product of the parts shall be the same 

(23) A number is divided in the ratio of 2 1 and also 3 11 
The product of the parts is the same in both cases What is the 
number ? 

(24) The times taken by two pipes to fill a cistern are as 3 4 
They take 8i mms when on together Find their times 

(26) The ratio of two numbers is 6 2, their H.OF is 2471 
Find them 

(36) If the H 0 F of two numbers is equal to their difference 
and also to one fifth of their sum, show that their L c M is 6 
times their H c F 

(27) Two people start simultaneously from A and B to walk 
to B and A and home again The first time they meet 5 miles 
from A, and the second time 7 miles from A How far is it from 
A to B1 
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(28) Two people start simultaneously fiom ^ and B to wallc 
to J? and J and home again, A to B hemg 7 miles They meet 
the first time 3 miles from A How far from A do they meet 
the second time % 

(29) A man walks lOJ miles on a road in 2 hrs 35 mins and 
returns in 2^ hrs His rates of walking up-hill, down-hill, and on 
the level are 3 4t, 4 mi /hr How much was up and down-hill, 
the ratio of the two being 4 31 

(30) A man bought a certain number of cows and pigs foi 
£352 He sold the cows at a profit of 20 pei cent, and the pigs 
at a loss of 25 per cent Altogether he gamed £47 How 
many of each did he buy, if the cows cost £15 each and the 
pigs £4 1 

(31) A bought 17 cows and 34 sheep for £340 He sold the 
cows at a loss of 10 per cent and the sheep for a gam of 20 pei 
cent and altogether realised £346 16s "What did he pay for 
each? 

(32) The population of one town was three times that of 
another At the next census the joint population had mcreased 
4 per cent If each had mcreased at the other’s rate the total 
morease would have been 6 per cent Find the rates of mciease 
of each town 

(33) Two sums of money are mvested, one at 5 per cent S I , 
and the other at 3 pei cent , and £31 is realised. If half the 
latter sum had been mvested with former, and the other half as 
before, £33 would have been realised. "WTiat were the two 
sumsi 

(34) If £650 are put out at S I at one percentage, and £400 
at another, £40 is realised If the investments are reversed only 
£38 15s IS realised What are the two percentages ? 

(35) The cost of carpeting a certam area -with carpet of a 
certam width at 7s 6d a yard is 7^ guineas, but to paper the 
same area with the addition of 300 sq ft is £4 la 6d , the paper 
being the same width as the carpet and costing 6d a foot What 
IS the area of the carpet and width of the paper ? 
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(36) The aiea of a certain square exceeds that of a smaller 
one by 469 sq ft The difference of their perimeters is 66 ft 
Find the side of the smaller one 

(37) A and B together do a piece of work in 2^ days C 
woiks tivice as fast as A, and if A were to work alone for 
1 J days, 0 would finish in days How long would A and B 
take to do it separately 1 

(38) A and B together do a piece of work in 3f- days If 
they woiked together for a day, and the next day A went on 
alone, they could then finish it together in 2 days How long 
does each take separately over the work ? 

(39) Two men start simultaneously from two towns, 44 miles 
apart, one walking, the other on a bicycle They meet in 2 hrs 
12 mins If the walker had gone in the opposite direction the 
other would have overtaken him in 4 hrs Find the rates of 
each 

(40) A man rows 16 miles down stream and back m 10| hrs 
He knows he can row a mile a^inst stream m the same time 
that he can row 3 with it How fast does the stream flow 1 

(41) A steamer passing up a tidal nver goes on one day foi 
^ hr m slack water and 2 hrs against stream, and covers 15 
miles Another day it goes for 2J- hrs with the stream and 
covers 37 j miles Find the river’s rate, considered uniform, and 
the I'ote of the steamer in still water 

(42) A starts to catch up B who is 70 yards ahead They 
stride in step but 8 of ^’s stndes are equal to 11 of B's If A 
catches B in 140 stndes how fer does each go at a stnde? 

(43) Two crews A and B row a race A pulls 7 strokes 
while B pulls 6, but 7 of A’s strokes equal 8 of B’a If A wins 
by 42 yards while B pulls 36 strokes, find the distance each crew 
goes at a stroke 

(44) A dog starts in pursuit of a hare at a distance of 30 of 
his own leaps from her He take 5 leaps while she takes 6 but 
covers as much ground in 2 as she m3 In how many leaps of 
each ivill the hare be caught ? 
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(45) Two vessels contain mixtures of whiskey and water In 
one there is three times as much whiskey as water and in the 
other four times as much water as whiskey How much must be 
taken from each to fill a half pmt fiask so that the contents may 
he half whiskey and half water? 

(46) Two vessels each contam wine and water, one m the 
ratio of 2 3 and the other in the ratio of 2 7 "What quantity 
must be taken from each so that the mixture shall contain 6 
gallons of wme and 13 of water 1 

(47) Find four consecutive numbers such that the product of 
first and last is less by 19 than the number which has the two 
middle ones for its digits 

(48) How can you form 730 men mto two squares so that 
the front of one presents four more men than the front of the 
other ? 

(49) I buy a number of pencils for 10s If I had bought half a 
dozen more for the same money they would have cost ;^d less 
each How many did I buy 1 

(50) I buy a number of Fives balls for £2 2s I should have 

got two dozen more for the money if they had cost ^d less each. 
"What did they cost each ? . 

(51) If three more eggs in a shilling’s worth lowers the pnce 
4d per dozen, what is the cost of a dozen eggs ? 

(52) How many eggs do I get for Is , if findmg three bad I 
pay at the rate of -^d more per egg ? 

(53) I bought a number of eggs for 5s If I had got a dozen 
lesb for my money I should have paid at the rate of 15d more 
per dozen How many did I buy ? 

(54) A man bought a number of cncket bats for ^62 10s, 
and sold them again for 15s each He gamed the pnce of 20 
bats How much did he pay for each 1 

(55) A man spends ^52 10s on coals, and finds that when 
the pnce nses 14s per ton he gets 20 tons less than before. 
What is the pnce per ton ? 
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(66) A man travels 116 miles at a certain rate , but if he had 
gone 2 mi /hr faster he would have arrived 2 hrs sooner all but 
4 mms How fast did he go ? 

(57) A man has to walk 10 miles After the first mile ho 
increases his speed % mt /hi , and is therefore at his destination 
^ hr sooner How long did he take ? 

(58) One side of a lectangle is 9 ins shorter than the dmgonal 
and 9 ins longer than the other side Find the area 

(59) The diagonal of a rectangular field is 27 yds longer than 
the longer side and 54 yards longer than the shortei side Find 
the area of the field 

(60) One side of a rectangle is 9 ins shorter than the diagonal 
and 5 ft 3 ins longer than the other side Find the aica of the 
rectangle 

(61) The length of a wooden brick is twice its bieadth If 
10,560 such bricks aie required to pave a hall 99 ft by 30 ft, 
what IS the length of a brick ? 

(62) A hall has to be paved ivith square tiles of which theie 
are two lands, one 8 ms squaie and the other largei If the 
larger ones are used then 192 ivill be required , if the smallei 
ones then 243 What is the size of the largei ones ? 

(63) A room is 6 ft longer than broad, and has a square 
carpet in the middle whose side is 12ft The lest is decorated 
unth square blocks of wood, the side of each being 6 ins What 
are the dimensions of the room if 1152 such blocks are required! 

(64) A hall 30 ft by 20 ft is paved with wooden blocks four 
times as long as broad. If the breadth leraaincd the same and 
the length was five times the breadth, the number of blocks 
required would be 270 less Find the dimensions of the blocks 
ongmally 

(65) A parquet floor 24 ft. by 18 ft is made of blocks of wood 
12 ms longer than broad. If it talces 972 such blocks, how large 
are they, and how large ought square blocks to bo cut so that the 
SAme number might be used t 
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(66) Part of a garden is rectangular and composed of a gravel 
path 6 ft vade running all lound, and a lawn in the middle A 
marquee is placed in the middle of the lawn so that there is a 
border of grass all round 12 ft deep What is the distance aU 
lOund the extremity of the gravel path if the marquee is 20 yds 
longer than wide, and contains an area of 476 sq yds 1 

(67) A swimming bath is 44 ft longer than it is broad 
There is a distance of 9 ft from the edge to the dressing rooms, 
which are all round the bath, and are themselves 9 ft deep The 
whole floor surface has an area of 928 sq yds What are the 
dimensions of the swimming bath itself 1 

(68) A hall IS 25 ft by 40 ft, and has a parquet floor 
composed of squares, each square having a border of dark wood 
all round of a certain depth, and a hght square in the middle 
A square with its border has a side of 15 m If the hall were 
paved with the light squares only, the numbei of squares would 
be 360 more than they are How deep is the border? 

(69) The area of a certain square together with that of a 
smaller one is 1898 sq ft The difference m penmeter is 56 ft 
Find the side of the larger one 

(70) The times which two pipes take to fill a cistern difiei by 
2 mins They take 44 mins to fill it if turned on together Find 
the time taken by each 

(71) What IS the size of a cubical cistern such that if it were 
made 3 ft longer, 2 ft narrower, and the same depth, it would 
contain the same amount of water ? 

(72) The breadth of a large block of ice is twice the depth, 
and the length twice the breadth If it were cut into smaller 
blocks IJ-ft xlft x9ia there would be 576 less blocks than if 
the dimensions were 9 ms x 9 ins x 6 ms How big is the ongmal 
block? 

(73) The large wheel of a carnage is 14 ft more in circum- 
ference than the small one, and makes 62i fewer revolutions m a 
mile Find the circumference of each wheel 
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(74) The wheel of a high bicycle is 16 ft in ciicumference 
If it took secs less to revolve the nder would tiavel J-J mi /hr 
faster At what rate is he going 1 

(75) A man walking in a hill country comes to a sign post at 
P, where the distances are marked in hours instead of miles — but 
he mistakes the reading for miles He is walking at the average 
rate assumed on the sign post, but owing to his mistake the 
journey takes him 1^ hrs longer than he expected The distance 
18 really eight miles What was the reading on the sign post ? 

(76) In the preceding question if his mistake made him 
1 hr 20 mins later than he expected, and the average rate of 
walking was 3 mi /hr , how far was it from P to his destination 1 

(77) A steamei leaves 0 for D (110 miles) at the same time 
as one leaves D for C They meet at a port P, and get to their 
respective destinations, the one 6 his aftenvards, and the other 
4 his 10 mins How fast aie they traveUing ? 

(78) The distance between two towns, A and B, is 420 miles 
A motor car leaves A for B at the same time that a bicycle leaves 
B foi A The motor car amves at its destination 9 hi’s aftei the 
two vehicles meet, and the bicycle 16 his aftei "What is the 
rate of each ? 

(79) When two trains meet, their engines pass one anothei at 
75 mi /hr One train has 90 miles to go to its destination, and 
increases its speed by 5 miles per hour, the other, which has only 
45 nules to go, keeps the same rate and gets to its destination 
18 mins before the other Find their original rates 

(80) A and B sell 100 sheep If A sold his per head foi 
as many shillings as B sold sheep and wee rem, they would have 
together reahsed £2i0 How many sheep did each selll 

(81) Find a number of two digits which equals 9 times the 
sum of the digits, and if diminished by 32 equals the squaie 
of the difference of the digits 

(82) Find a number of two digits which equals 7 times the 
sum of the digits, and if increased by 18 equals the square of 
the sum of the digits 
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(83) If 1 IS added to the denominator of a fraction it is 
dimimshed by ^ If 1 is added to the numerator it becomes 
unity Find the fraction 

(81) The sum of the digits of a numbei less than 100 is 17, 
and the square of the ten’s digit is less than the square of the 
umt’s digit by 17 also What is the numbei ? 

(85) The difference between the squares of the digits of a 
number is equal to their sum, and the number itself is five times 
the sum of the digits What is the number ? 

(86) The sum of two numbers is 32, and the sum of their 
squares is 514 Find the numbers 

(87) The difference between two numbers is 9, and the 
difference of their squares is 207 AThat are the numbers 1 

(88) In a certain election poll equals the square of his 
majority over JB, and there are altogether 11,781 electors 
AVhat IS A’a poll and majority 1 

(89) After passing at P, A and B are due to amve simul- 
taneously at their destmations, which aie distant from P 27, 24 
miles respectively but B reduces his pace by mi /hr and 
^ by 1 mi /hr , and consequently B ami es ^ hour before A 
How fast was each walking onginally 1 

(90) A hall is 36 ft by 15 ft It is paied with square tiles, 
half of it ivith one size and half with another There are 210 
more of the smaller used than of the largei Twelve more of 
the smaller would go along the length of the haU than the 
larger AVhat is the length of a side of each 1 

(91) A number of oranges was bought for 2s 7^d , half 
of them cost 3d a dozen more than the other half, and foui 
more of the cheaper were got for Is than of the dearer How 
many oranges were bought ? 

(92) The penmetei of a rectangulai field is 434 yds If the 
diagonal is 155 yds , what is the area ? 

(93) Find four consecutive numbers such that the product 
of the last two is a number which has the first two for its digits 
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(94) A man havmg to walk 10 miles finds that he can aiiive 
16§ mins sooner than he otherwise would by increasing his 
speed ^ mi /hr AVhat time will he take if he only begms to 
qmcken his pace half way 1 

(96) A ladder 34 ft long just reaches a window when placed 
m such a position that the height of the window above the 
giound exceeds the distance of the foot of the ladder fiom the 
wall by 14 ft Find the height of the ivindow 

(96) A numboi of soldiers when formed into a solid square 
piesent 16 men fewer in fiont than when formed into a hollow 
square foin deep How many men are theiel 

(97) A man lows 3^ miles doivn a iivei and back in 
I hi 40 mina The stieam runs at 2 mi /hi What is his 
late in stdl watei 1 

(98) Tivo men row a time race over a couiso of 1^ miles 
Then speeds aie as 45 44, and J wins by 10 secs Find the 
speed of each in yards pei second 

(99) The incomes oi ^ and JB are as 3 2, and their expendi- 
tuie as 5 3 Each saves ^1000 a year Find their incomes 

(100) At a review of an army the tioops woio in a sohd 
mass 40 deep, and theie wore just a quarter as many men in 
fiont as there weie spectators If the spectators had been 
drawn up ivith the army and the depth increased by 6 the 
numbei of men in iiont would have been 100 fewer than before 
Find the numbei m the array 

(101) Two gallons of brandy are drawn from a cask, and it is 
filled up ivith watei Two gallons of the mixture aie then taken 
and it 18 again filled up wth water If the proportion of brandy 
to water m the end is as 16 9, how much brandy was there 
originally? 

(102) A gentleman has 20 teaspoonfuls of whiskey in a flask 
He takes out a certain amount and fills up ivith water Ot the 
mixture he again takes the same amount as before, and the pro 
portion of water to whiskey is 361 39 How much did he take 
out at first ? 
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(103) ^ andJf buy cloth ^ pays 41s more foi 60 yds than 
B does for 28, and A gets 4 yds more than B for 2 guineas 
How much does each pay per yard? 

(104) A labourer saves 5 per cent of his ivages After a 
strike his wages are raised Is a week, but the cost of hving being 
increased m the ratio of 20 19 he finds that he saves 26s a year 
less than before "What were his weekly wages ? 

(105) There are two pieces of metal each containing a mixture 
of gold and sdvei The first contains 6 ozs of gold and 10 ozs 
silver, and the second 15 ozs of gold and 17 ozs of silvei How 
much must be taken from each to form a compound of 5 ozs of 
gold and 6 ozs of silver ? 

(106) In working a simple equation the answer obtamed is 8 , 
but on lookmg through the work a mistake is found in the part 
not involving x, and when this is corrected the answer obtamed 
IS 6 A second mistake is then disco\ ered in the coefficient of x, 
and if this alone weie corrected the answer would be 2 What is 
the right answer ? 

(107) In a constituency in which each elector may vote for 
two candidates, ^ of the electors vote for A, and divide their votes 
among i#, G, D, E in piopoition 4, 3, 2, 1 Of the remainder, 
5 vote for B and divide their votes between C, D, E, in proportion 
3, 1, 1 Half of the remainder vote foi D and E, and 540 do not 
vote at all Fmd the whole number of electors and the order of 
the poll 

(108) A and B run a 220 yds race After they have been 
gomgfor 13^ secs, A trips up, and while he recovers himself^ 
gams 2^ yds When A restarte (at the same pace as before) B is 
gomg a yard a second faster than A They contmue these rates 
and come m a dead heat How many yards a second was each 
gomg at the start, if the ratio of their rates was 9 8? 

(109) A man buys 60 tons of coal and 71 of coke for £117 12s 
For £15 he gets 13 more tons of coke than coal Fmd the price 
of each per ton 
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Ex. 66 


SEEDS 


[It IS suggested that in these examples the use of square loot 
tables be permitted ] 

(1) Expiess inth the smallest possible numbers under the 
sign 

(i) ^/8, (ii) Vl6l, (ill) ^/27, (iv) 4^, (v) ysT, 

(vi) .Jm, (vii) i/m, (vm) i/6i, (ix) dsjm, (x) Sn/Is 

(2) Find the numerical values of the first three expressions 
in question (i), first, by using the original, and, secondly, by 
using the final form of the expressions 


(3) Fmd the numerical values of 

(i) ^/2 + 2^/5-^/7, (ii) 67i0-8>y9 + 7-y8, 

(ui) 4^/2 - 6V3 + 3 , (iv) n/ 36 - 5s/T00 + iOS 

(4) Simplify and find the numencal values of 

(i) ^/2x^/3, (n) ^/7x^/6, (iii) ^/8x^/32, 

(lv)^/7x^^, {v)i/3xi/d, (yi) i/i9 X i/7 , 


(vii) 


(xm) 


42 

73' 


(viii) 3>/27-7\/5, 

, N 23 

<”'> 3' 


7200' 


('V) 

7128 


(6) Simphfy 

(i) N/a To?, (ii) (a^/« ajxf, (iii) 
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(vu) Ja^hc >Jab“C sjabc^ - (vin) Jz-x - Jxyz, 

(ix) \^Pc ^a-b^c - , (x) ^a^i/ - S/xp 


Ex 67 

(1) Simplify and find the numerical value of 

(i) (^/7-^/5)^/7, (u) (l+^^)^/2, (ill) (3^/2 + l)^/2, 
(iv) (^/7-^/5)(^/7 + ^/5), (v) (^/3-^/2)(^/3 + ^/2), 

(vi) (2s/3 - 1) (273 + 1) , (vii) (73 +72)2 ^ 

(vui) (573-Ay7)(o73 + 77), (ix) {2s/2-lf 


(2) Simplify 


(i) (a^/c+^/?)7^, (ii) 

(m) (N^+7a)(75-7rt), (iv) (57o+o76)(57«-a76), 
(v) {sB-^^y){S+^Iy), (vi) {S+Jyf, 

(vu) (7 ^+v^Z^)2, (vi„) (7P3i_7^rj:i)2, 

(ix) {<i7«-y + + y} {a7iJ-y - is/aj+y} , 

(x) {a7^-5v^}{&v^+^+a^^rr]^} 

(3) Rationalize the denominator and find the numeiical 
value of 


w 

(iv) 

(vii) 


1 

75 - 73’ 
2 

1+73’ 

1+710 

1-710’ 




i 


73 + 1’ 




71+1’ 

(viii) (2+72) 


(ill) 

(VI) 

272-1 
472 + 1 


2 

77 - 75’ 
77 +75 
77 - 75’ 


(1) 

w 

(iv) 

(vil) 


Eationahze 

1 

a +A|^ 

a+bjx 

x-lsja’ 


the denominators ol 

(v) ^ 

Va+6— 7a— 6 


2a;2 

7a-2+i/2+7^r^’ 


(ill) 

(vi) 


Jx-Jy 

'JxPPy 

7l+a2-7T^ 
7l + a2 + 7l — a^ 


(viu) 

a +75+7c 
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(6) Write down in the fonn Ja^rslb the squaie lOOts of 

(i) 12 + 2s/36, (u) 5-276, (m) 9 + 2718, (iv) 9 + 673, 

(v) 11 + 672, (vi) 8-277, (vu) 9 + 2715, (viii) 23-271^ 

Find also the numerical values in numbers (in) and (v), (a) by 
using the ongiiial form of the expression, and {fi) by using the 
form xja+ijb 

Ex. 68 mDlOES 

Oral (Revision of laws of indices ) 

(1) What are 

(i) o® a®, (ii) (ill) {viif-x, 

(IV) d® - («0- , (V) g)' . (vi) xhf - (Si/®)® 

(2) How many zeios have (i) 1C* 10®, (ii) 10®^ -10^^, 
(in) (102)^1 

(3) What 18 the squaio of 

(i) 1017, (u) 3®, (m) 27, (iv) U®, (v) a®, (vi) x}f-% 

(4) What IS the square root of 

(i) KH, (ii) 8®2, (ill) e*, (iv) 131 ®, (v) 0 “, (vi) 6®*, (vii) (?*? 

(5) AVhat IS the cube loot of 

( 1 ) 10®, ( 11 ) 2®*, (in) a®, (iv) , (v) c»®*? 

(6) Express as poweis of 2 

( 1 ) 4®, ( 11 ) 8®, (ui) 16®, (iv) 32-1? 

(7) What powora of 8 are (i) 2®*, ( 11 ) 41 ®, ( 111 ) 16®1 

(8) Between what powers of 27 do the following numbera he 

( 1 ) 37 , ( 11 ) 3«, (ill) 371] 

(9) Between what poweis of 10 do the follomng numbers he 
( 1 ) 2630, (u) 40, (ui) 6, (iv) 460,008, (v) 63 26] 

(10) Between what poweis of 8 do the following numbers he 
( 1 ) 27, (u) 217, (m) 2®!, (iv) 2®i] 
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Ex. 69 FRACTIONAL INDICES 

Oral 


(1) What are 

( 1 ) 

(u) 25*, 

(in) 32*, 

(iv) 27*,' 

(y) 9-a, 

(vi) 6 - 1 , 

(vu) 40 , 

(vui) 64“*, 

(ix) S-», 

(x) 16*? 

(2) What are 

(>) 8*, 

( 11 ) 27“*, 

(lu) 64“*, 

(iv) 16“*, 

(v) 100 *, 

(vi) 16*, 

(vu) 42 *, 

(viu) 16^8, 

(ix) 3212, 

(x) 16125? 

(3) Express 

in then simplest forms, with positive indices 

( 1 ) (ttV®)*, 

( 11 ) 

(in) (- 1 : 8 )-*, 

(iv) (16fll2)* 

W (8a?)-*, 

(Vl) ( 8 ®- 8 )*, 

(vu) (8a;-9)“*, 

(vui) (9 !c8)*, 

(i!c) (9i;-S)-», 

(x) (9iB-8)* 




(4) Given ^7 (as 2 646 ), explain how to find 

(i) 28^, (u) 63^, (in) 14^ 18^ 

(5) -Jl , v/3, and n/ 2 being supposed given, explain how to find 

(i) 12 ^, (ii) 63^, (ni) 8 - 8 , (iv) 84"^, (v) 324^ 

Ex. 70 

(1) Find the values of the following to three places of 
decimals (taking square root when necessary) 

(i) 8^, (u) 12^ 32 ^, (ill) 225^, 

(iv) 32“^, (v) 33^ 132^, (vi) 35 ^- 7 "^ 

( 2 ) Find by lepeatedly taking square root the values of 
10^, 10^, 10^, 10* to four places of decimals [For safety each 
square root should be found to one more place than is requiied 
foi the next thus 10 ^ should be found to seven decimal places ] 

(3) Verify by finding (fi:om the definition) the numerical 
value of each side (using square-ioot tables) 

( 1 ) 10^ 10=^/I05, (u) 8*=2V2, 

(lu) 10^ = 10 - 10 ^ , (iv) 10 * 10 * = 4/108 
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(4) Tabulate the jwmeucal values of 10% 10^, 10% up to 
10* to tbiee plates of decimals 

Hence draw the giaph of y= 10' on a laige scale foi values of 
a between 0 and l(eff take umtfor^ 1 inch, unit loi x 10 inches) 

(5) Use the graph of question 4 to find the value of 

(i) 10 2, (ii) 10 S (ill) 10% (iv) 10% (r) 10 23 

(6) Use the graph of question 4 to express as powers of 10 the 
following numbers 

(i) 2, (xi) 3, (ill) 0 , (iv) 7, (v) 126, (vi) 174, (vii) 5 83 

(7) Show how flora the lesults of question 6 the tollowing 
numbers can be expiesscd as powers ot 10 

(i) 20, (ii) 3000, (ill) 5, (iv) 07, 

(v) 4260, (vi) 174, (vii) 00583 

(S) Use the 4 figuie logarithm table to check the results of 
questions 5 and 6 

(9) Find from the tables the values of 

(l) 10^, (ll) 102 33, (,„) 10^, (IV) 10-12J3, (v) 10»33 

[Further practice with fractional indices may be obtained by 
working through E\ 73, rising vnh c no'atton thioughout ] 

Ex- 71 LOGAEITHMS 

(1) Ai range as 

(numbei between 1 and 10) x (integral powei of 10) 
the following numbers 1364, 300, 27 million, 0000364, 8001, 
0267, 99, 2837 12, sixteen and a half million, Oj, 127 


ifake a table such as the follovnug 


Xumber 

Same in standard 
form 

Logarithms 

47 8 

4 78x101 

1 0794 

3625 

3 625 X 103 

3 5593 

2417356 

2 417 X lO** 

6 3832 

0036519 

3 652x10-3 

r 

3 5625 
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shelving the standaid forms and the loganthms of the following 
numbers Check by using the antiloganthm table 

(2) 26 4, 204, 5 6S, 53600 

(3) 03, 00021, 00647, 239 

(4) 18 65, 23620, 1421000, 32 4312 

(5) 013, 26412, 1 93612, 5 

(6) 000U04, 184265, 7, 08628 


Ex. 72 

Use logarithms to multiply the numbers 1, 2, 3, 4, 5 by the 
numbers a, b, t, d, e, check by ordinary multiplication 


(1) 2 645, 

(2) 7 98, 

(3) 462 7, 

(4) 5360000, 

(5) 00371 . 


■ (a) 2, 

(i) 3, 

■ (c) 08, 
(d) 700, 
^ (4 5 


Use loganthms to divide the numbers 6, 7, 8, 9, 10 by the 
numbers «, b, c, d, e , check by ordinary division 


( 6 ) 

(7) 

(81 

(9) 

( 10 ) 


3 86, 

43 92, 
06135, 
317, 
630400 


(o) 

% 

(0 

(d) 

(e) 


0 , 

3, 

6000, 

03, 

0001 


Use loganthms to find the squares of the followmg numbers , 
check by using the table of squares 

(11) 7 821, 642 9, 0136, 0007241, 83000 

(12) 42 7, 8493000, 187, 0936, 0000542 

Use logarithms to find the square roots of the following 
numbers , check by using the table of square roots 

(13) 579 2, 869000, 9321, 07929, 64 39 

(14) 46 35, 0836, 836, 97240, 97 24 
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Ex. 73 

On each of the numbers 1, 2, 3, 7 perfoim the opeiiitions 

indicated by the signs betore the numbers a, b, e, , g 


(1) 

273 2, 


(a) X 63 87, 

(3) 

938000, 


(i) - 134 6, 

(3) 

0007163, 


O 

O 

1 

(^) 

8 42073, 

i 

(d) X 1 6423, 

(5) 

31 6, 


(e) X 7180000, 

(6) 

5007, 


(/) X 263, 

(7) 

01832 

4 


(g) - 09311 


(8) The in\ entor of the game of chess is said to ha\ e been 
gianted as arewai-d by the oriental monarch whom lie served, 
that ho should be given 1 gram of corn for the 1st squaio of 
the chessboard, 2 grains for the 2nd, 4 grains for the 3rd, 
8 grams for the 4th, and so on to the last (C4th) square 

Find the total number of giains ot corn that he should have 
received [the numbei is almost exactly double the number to 
bo received for the last squaio to 7 figures log 2= 3010300] 

(9) Find the amount of ^2300 at 5 % compound interest 
at the end of 5, 10, 15, 20, and 25 ycais respectively 

(10) Find the turn present vvoith of £1800 duo 10 years 
hence, reckoning compound interest at 3 % 

(11) For the rates % (i) 3, (ii) 5 find the times required 
for a sum of money to (a) double itself, (/?) treble itself, com- 
pound interest being reckoned 

Ex. 74. DEGREE, Etc 

(1) Find the terms of the highest degico in the product 

(l+a;-y-fa:y)(l ■^■x+y){2x+2ii+z-+y-) , 
also those of the lowest degree 

(2) Find the sum of the coefficients in each of the follovvnng 
products 

(i) {a+2b){Za + b){b + aY, 

(ii) {2x + y) (is + 2y) (ar + Szy + if) , 
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(ill) {a-{-h+c){ar-\-lr+i? — ic — ca — ab), 

(i v) {x+y+ + / + 5:2 - <iyz -2zx- 2xy) 

(3) If 2 refers to the four letters jt, y, z, w, wTite down in full 
'2a?, 2yz, 'Sxyz, and show that (^)^ = 2j? + 22 y 2 

(4) If 2 refer to the cyclic interchanges of the letters a, h, c, 
write in full 2{a- — 6c), 2(fl® — 6^c), 2a?l?c 

(5) Show by rearranging that each of the following has 6 - c 
as a factor : 

(i) a-(6 -c)+ }?{c - o) + c-{fl - 6) , 

(u) a®(6-c) + 6®(c-a)+c®(a-6) , 

(in) a^(6-c)+6^(c-a) + c*(fl-6) 

What can he at once inferred as to the other factors ? 

(6) What condition is necessary that {ax-\-hy+cz)- should he 
S3miinetnc with respect to y and z 1 

(7) Find the value of 

(a2 + 62) {p? - y2) + (J2 + _ ^2) + (c2 + a2)(^2 _ a;2) 

(8) Show that 

{a-\-h+c)(x+y+z)-{ax+hy+cz)—a{y-\-z) + 

=a;(6+c) + 

(9) Simplify 

(a® - 62) (2? + a; + y) + (62 - c2) (2a; + y + 0) + (c2 - a®) ( 2y + ? + a:) 

(10) If 2 refers to the three letters x, y, z, find the value of 

(2a;) (2a?) - 2a;3 _ 2 (a; + y) (y + a) (a; + a;) 

Ex. 75 USE OF THEORY OF FORM AS CHECK 
Pomt out obvious mistakes in the following untrue statements 

(1) (a;2+y2)(a;+y)(a;y) = a?y-a?y2 + 'i?2^-a;y* 

(2) (a2 + 62) (2a6 - a® _ js) = + 206® 2a?b''- 

(3) {a-h){b-c){c-a) = 2abc-d?-l?-? 

(4) (a + 6 + c) (o2 + 62 + c2 - 2fl6c) =a?+}? + ?- Zahc. 

(5) {yi+y+zf{yz-\-zx+xy)=zxyz'2x+ 22fz- ■\-2z2y2 

(6) (o2+ 62 + c2)(c+6 + c) = a2 + 6»+a2(fi ^c) + b\c+a)+?{a+b) 
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Point out obvious mistakes m the folloiving untrue statements 

(7) {aa, + hy + cz){a + h + c) = a?x+b^y + c^z +bcy + ca(z+v) + abx 

(8) (x + y + z)^(ax + by + cz) = ka-s® + 'SaH- + 2xyz1(i 

(9) {a-b){b- c){c- a) = (a + b + eY-{ar + b^ + c°)(a + b + c) 

( 1 0) (s” + f) (i®” + sT) (of' + vf') = (af' + if + gr+ w") a?* + 'tr(if+ vT) 

Ex 76 INDETEEMmATE COEFFICIENTS 

(1) If n^ = An(n- l)(n--2,) + Bn(n- !) + £/» for all values of 
« find A, B, G 

(2) Express 2^•® + S-c® - 6-8 + 4 in the form 

+ 1) + c('6 + 1)® + d(a/+ 1)®, 

where a, b, c, d do not contam x 

(3) If (x+y-z)(y + z-x)(z+x~y)(x+y+z) 

= A (x* +y* + z*) + B (y V + zH^ + x^y^), 

find A and B 

(4) If (a + b + e)(a^ + b^+c^-be-ca-ab) 

= A^a^ + B2a?b + 0 ahe, 

find A, B, O' 

(5) Express # - n- in the form 

A + Bn + Cn{n + ]) + JDn{n+l){n + 2) + En (» + 1 ) (ji + 2) (fi + 3) 

(6) Find I, m, n so that a;2+3'C + 2 may be the same as 

h{x- \)+vix{^ + \) + n{x- 1) 

(7) Find a, b, c, d so that 

a:2-3a: + 4so + J(b- l) + c(a;- l)2 + d(a;- 1)3 

(8) If {a+bf=Aa^+Ba?b+Cab‘^ + Db\ 

why do wo know at once that A =D and Show how to 

find A, B ivithout multiplying out 

(9) If {a + b-¥cf=A'2a?+Bl.a% + C abc, 
find A, B by putting c = 0 and find C 

(10) Use undetermined coefficients to find the expansion of 
(a + & + c + d)3 

Ex. 77 THE FUNCTIONAL NOTATION 

(1) If f{x)=9?- Zx, write down and find value of /(I), /(2), 

/( 3 ) 
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(2) If /(») = (»-l)(n+l) + 3 a 2 wnte doAra and find value of 

/(-l),/(0),/(7) 

(3) If /(a?)=aa?+&e+<?, nnte down 

/(2),/(y)./(:c+l) 

(4) If wnte down and simplify 

fj>{n+l) and ^(n-1), 

and show that (f>(n+ l)+<f>(n—l)=2tf>(n) + 2 

(6) K ^(*) = a*- + 2a®a;+3a®, wnte down and simplify 

<^(0), <(>(0), H2a) 

(6) If f(x) = 3x- + 4i; + 2, show that 

f{x + l) +f{x - 1) = 2f{x) + 6 

(7) If f(n)=anr+bn+c, show that 

/(n + 1 ) +f(n - 1) = 2 /( 71 ) + 2a 

(8) If <f>(n)=an^, find the value of 

^(7l + l) + ^(»- l)-2^(») 

(9) K for all values of % stand for af*+/* and jp„ for sc”/*, 

prove that s„ s„=s„^^+p„ 

and that ^(^0 ~ ^ 9 ”) “ ^s ” ^10 % 


Ez. 78 BEMAINDEB THEOBEM. 


Find the remainders when the functions (1), (2), (3), (4), (5) 
are divided by the bmomials (a), {&), (c), (d), (e) respectively, and 
similarly in the other groups 

(1) a^-x-i-lj f {a) x-1, 

(2) 2x^ + 2x^-3x-l, (b) x-3, 

(3) a;*-!, \- (c) s-2, 

(4) a? -lx- 3, (d) a;+l, 

(5) a:?+a?-4a;-4 («) x+2 

(6) jB? + 2a»+a“, "j f (a) x-a, 

(7) *3 + 2aa;2 - 9o2a; - ISftS, - \ {b) x+ a, 

(8) x^-a^ I I (c) a;-3a 


T F 


(9) a;3 + 3a:y2^3a;2y^^^ 

( 10 ) 

(11) ®*-32y5 


r («) 

■ 1 (^) a;+y, 

- I (c) a;+2y 


G 
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(12) Prove that af+1 is divisible by a: + l if » bo an odd 
number, but is never divisible by »- 1, nor by z-i-a, if a be any- 
thing different from 1 

(13) Show that is divisible by y-i, but is only 

divisible by y +6 if » be an even number 

(14) If 56"+ 1 IS divisible by a:+ 1, prove that 1 is also 
divisible by 56+1 

(15) Show that 

a"(d - c) + i”(c - a) + (^(a ~ 6) 
has factors (b -c)(e~ a)(a - h), 

and find the othei factors if )i=3, 3, 4 

(16) Find the lemainder when a563+J*2+Ja;+a jg divided 
by 56 - 1 , and find the condition that the function be exactly 
divisible by 562 - 1 

(17) If 5 d 2+ 2p55 - be exactly divisible by x -p, show that 

(18) If aa:*+ 3 a®a; 2 -' 2 aJ%;+o 2 i 2 divisible by x-a, show 
that 6 =a ± 2a Is it possible for the expression to be also divisible 
by 56+a? 

(19) Find the condition that p5i^“(p+j)562+2z be divisible 
by a;® - 1 

(20) Use the remamder theorem to show that 

(* - y + «)® + (y - Z +56)2 - (y + S - 56)- 4- Sya 
is divisible by 56+y+z 


Ejl 79 MISCELLANEOUS 

[Aumiers 1 io 10 are also suitable for oral icorLj 

(1) Wnte down the squares of 

(i) s/a+v^, (u) 

(2) 'Write in fuU 




^{a-b)(fl~c)’ («) ^^b){a-e) 

(3) Is T +y +« a factor of 56* - (y + j:)4 or of se® - (y +z)3 1 
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(4) Express Avith 2 notation (i) the unexpanded and (u) the 
expanded form of (a+b+c+d)^ 

(5) If 2s=a + b + e, what are s-a, s-b, s-cl 

(6) If a=id, b=af\ c- af, what power of » is - c’’ 1 

(7) Find ffi so that a;^ - 1 exactly divides + 

(8) Express in the form •Ja-Jb 

(i) (ii) 

(9) If a; = 64 find the values of 

A x\ x\ {-xf, ar^, x-^ 

(10) If a;® + 7a; + c is divisible by a; + 4 what must c he ? 


(11) Simplify 96^ 243* 76* 3* 

(12) Translate into index notation the statements 

(i) log 19 = 1 2788 , (ii) antilog 2 63 = 426 6 

(13) Prove without the use of tables that 



3 log 1728 

l+^log( 36)+^log8 


= 3, 


d (u) log + log 8 - -^log 1000 ^ 1 

' ' log 1 2 

(14) Divide 1 +a^ by 1 -rjdx-k-^ 

(15) Simplify \/36-12V6 

(16) Find a, b, c so that for all values of x 

4a^ + 17a;+ 4=a(a; -b){x- c) 

(17) Prove that (6 - c) (c - a) (a - b) 

= -'Za?{b-c) 

=2a(62_c2) 

= — Ibcib - e) 

(18) Simplify 

(i) ^ ■ 1 Jl+a . ^/l - g 

i+>/r^ i->/r^' ^ ' 1+vr+a i->/r=^ 

(19) Fmd from the tables 

(l) 10 2, (u) 1014^ (Ul) 102 8 
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(20) Express ft® as a fvmetion of (»+l), t<f in the form 
ffl(ft+l)®+i(ft+l)®+c(n + l)+<i when a, b, c, d are numbers not 

depending on » 


(21) Bracket the coefficients of the powers of as m the sum of 
aa^+a^j^+ax'^+acx, 2na?+2a;2+&e, k^+^abi^+bc, o?+2b3?+lPzy 
ca? + 2ftc, and dii'ide the sum by ax- +(i+l)is+r 


( 22 ) 

(33) 

(24) 


1 1 
Divide ^ by ic+ - 

Find the L.C M (in factors) of 

a?-l, a:®-2i;+l, a^ + 1, a;®-a;+l 
„ , - a*-s^ fl®+6o+6 


2 

(25) Show that ]^6+c-o{ a- I2abe has a+b+c as a factor 

abc 

(26) Simpbfy 

a2-(5-c)2 lfl^(e-ay ,(?-{a-bY 
(b + cy (e~+ay^ - (a + by - 

(27) Solve the equations 

(i) 12x®- 12a;=45 , (ii) ^+x=2a;- 1 

(28) Find the H c p of 

x®+2x-3, ai®-3x+2, a?4-®®-2» 

(39) A and B between them have 444 sheep , A gives B 37 
sheep, and then B has three times as many sheep as A How 
many had each ? 

(30) A and B start a business if A had given JB1600 more, 
what ho gave would have been equal to what B gave if B had 
given ;&1500 more, what ha gave wmidd have been twice what A 
gave Find ivhat each gave 


(31) Divide out to 5 terms in ascending powers of af 








1 + &5 
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(32) Multiply a^-b^ by + 

(33) Express {(a;+l)8 + 3(a:+l)2-2(a: + l) + 3}{4fl;-l} as a 
function of a;+l 

(34) Show that + is a rational 

function of x 


(35) Divide £1000 into two sums, such that, if one be sub- 
divided into 32 equal parts and the other be sub-divided into 40 
equal parts, the difference between the parts in the two cases 
may be £20 

(36) Find the value of ^ (6 — c) (a: -j- i + c)- 

(37) Find the remamder when (a;-7re)®+(a;-/i)®-{-(m+n)s is 
divided by a; -I- 771 

(38) Give the proof, similar to the pioof of the usual form of 
the remainder theorem, that if /(a;) be divided by ax-^-b the 

lemainder is/^-|^ 

(39) If x^ + Qx+b and x^+\2x + ^b have a common factor, 
what numencal values can b have, and what is the common factor 
in each easel 


(40) A two-digit number is eight times the sum of its digits. 
If 9 be added to the number the result is equal to the square of 
the sum of the digits Fmd the numbei 


Ex. 80 VARIATION 

(l) Translate into symbols the followmg statements, using a, 
6foi ‘constants’ 

(i) y vanes as a;, (ii) y vanes imersely as x, 

(m) y IS proportional to x^, 

(iv) y vanes directly as x and inversely as z- 

(v) z is proportional to x and to y ^ , 

(vi) y IS partly constant and partly pioportional to x, 

(vii) the square of y vanes as the cube of x 
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(2) Translate into words the jblloiving statements (a, h are 

constants, (e,y,z vanables) ^ 

(i) y^ax, (u) y=hx^, M 

(iv)s=a+6j^, (v) «=oa^y, {yi)f=a^, 

(vii) 

(3) P vanes as Q if P=8, 0= 10 , find P when Q= 15 

(4) If y vanes inversely as x and if ^ is 36 when x is 12, 
find * when y is 16 

(5) y=.a + hx wheie a, b aie ooustants, y is 12 when a: is 2, 
and 0 when a: is 14, find a, b, and the value of y when a;= 20 

(6) y vanes directly as x and Js, but inversely as t If 
a;=/=l and s=49 then y=4, find y if a;=s = 16, t = 2f 


(7) V IS proportional to i® if a; is 1 when t is 2, find x when 
/ IS 5 

(8) t IS proportional to ^ When a, is 64, < is 7 find x 
when f=16 


(9) IS t=ax + by where c, b are constants, find o, 6 if f=14 
when X, y are each 1, and 10 when x= 1, y= — 1 find also what 
a: IS if y = -4 and / = 100 

(10) Of three artesian wells A, B, 0 the depths are A 200 

feet, B 366 feet, C 545 feet The temperatures of the water 
from these depths are A 45”, B 61 6", 58 8" , 

From these observations is it correct to say that (i) the tem- 
perature vanes as the depth or that (n) the increase of tempera- 
ture vanes as the increase of depth ? 

(11) The area of a circle vanes as the square of its radius 
Given that a circle of radius 5 75 mches has area 103 86 square 
inches, find the area of a circle whose radius is 6 5 inches 


(12) The diagonal of a cube is piopoitional to its edge 
When the edge is 3 inches the diagonal is 5 2 inches , find the 
diagonal when the edge is 4 5 inches 



80 


VARIATION 


101 


(13) The weight of a com vanes as its thickness and as the 
square of its radius One com has radius half an inch j a second 
has its thickness double that of the first and its weight less by 
oiie-mnth than the weight of the first Find the radius of the 
second com 

(14) A drainpipe’s volume vanes as its length and also as 
the square of its diameter If a pipe 1 foot m diameter and 100 
yards long has the volume 235 7 cubic feet, what is the volume 
of 80 yards of pipe 10 mches in diameter 

(15) If a weight is hung up by an clastic string, the amount 
the string stretches vanes as the weight and the stnng’s un- 
stretched length, but vanes inversely as the square of the string’s 
thickness , 

If a 5-lb weight stretches a string 2 feet long and ^th inch 
thick to a length 2 feet 6 mches, to what length would a stnng 
of the same material but 3 feet long and | inch thick be stretched 
by a weight of 14 lbs ? 

(16) The force of the earth’s attiaction is inversely propor- 
tional to the square of the distance from the earth’s centre. 
Taking the earth’s radius to be 4000 miles, find how heavy a man 
of 12 stone weight would become if he could be 200 miles above 
the earth’s surface 

(17) The value of a diamond vanes as the square of its 
weight a diamond worth £32 is cut into two pieces whose 
weights are in the ratio 1 3 Find the values of the pieces. 

(18) The expenses of a workhouse are partly constant and 
partly proportional to the number of inmates With 160 inmates 
the expenses are £900, with 120 inmates £750 Fmd the 
expenses for 200 inmates 

(19) If income tax were proportional to the square of the 
income and if an income of £100 paid £1, show that a man 
whose (nominal) mcome was £10,000 would be a pauper 

Which would really be the ncher, a man whose (nominal) 
income was £800 oi one whose (nommal) income was £9000, 
and by how much 1 



103 


ALGEBRA EXAMPLES 


Ez. 


Ex. 8L EQUAL EATIOS (OB PEAGTIONS) 


(1) If prove that 


h~a 

fl + J c-^d 


(0 

(iv) 


a-b e-d 

("> T — r> 

, ^ a ia+oc 
W b~ib+od 


tt+c b+d 

-^-T’ 


(3) Ifa 5=c <f, prove that 

(i) ?fl 2 +,„c 2 HP+ma^^a- 6 =, 

(ii) \fa+2e ‘Jb+2d=j2a + c J2b+d 


(3) If 5 = I = prove that 

a + fi + c pa + qb + ]c a- + P + e' \a- + lP+c^~a’ 

, , ica?+f+3c^ 

W 4a4+j3+3c4 “Va^+i^-c® 


W ^ -e+y +^=0 


(5) K 


a; 

g. 

a; 


2a-6-c 2b ~e~ a 2e — a ~V 
prove that 'c+y+;:=0 

(7) 

' ' a^-d- i2-<^ 

theu c^+o-^+i^a;-=0 and a?^+g®+ 52 =a 0 


(9) If I ^ prove that -=*1+1 
z y-d ^ y X z 
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HOP 

Find the highest common factor of 

(1) 3a;2 + 16s-36, 6a.2 + 33a:-14 

(2) 3a;2_4a;-15, a8_2a:2 -i6i;+36 . 

(3) JB8 + 6a;2-8a;-7, a? + 8jB2 + 10a;+21 

(4) 4y*-5^ + l, 42^ + 4y3 + y2_i 

(6) a3 + 6a2 + 8a + 4, as + ga^ + lia + e 

Find the lowest common multiple of 

(7) 9a;*-4a? + 4a:-l, 9a^-12a:3 + 4a;2-l 

(8) 2:2-4® + 3, ®1-10®s + 372?-50® + 22 

(9) 2®?-®2 + 4® + 7, 6®‘-ll®? + 28®2-13® + 14 

(10) ®^-8®+3, 'B® + 3®® + ®+3 

(11) as-a2+a + 14, aS- 5a2 + 13a- 14 

Find the highest common factor of 

(12) ®?-6®2 + 9a;_9, 3®®-5®2-7®-16 

(13) 27®«-13®2-14, 3®6-2^J-2® 

(14) 3®» + 2®2-18® + 8, 6®3-11®2 + 13®-12 

Beduce to their lowest terms 

(15) ^ ~ 2^ - 7®2 + 13® - 6 /, „v 6®® - 23®2 + 26® - 8 

' ^ 2?‘ + i:3-4®2 + 6®-3 ' ' 2®B-13»2 + 27®-18 

m\ a?* -2^ + 32^ -2® + 20 16^^-262^2 + 29^-28 

^ ^ 2®*+2? + 6®2-4®+16 ' ' 21y8-22y2_ 23^ + 20 

Fmd the highest common factor of 

(19) 2®6-4®* + 8®s-12®2 + 6®, 3®6-3®t-6®® + 9®8-3® 

(20) ®s-209®+56, 56®6-209®« + l 

(21) 62r‘-13®3 + 19®2_7a;-,6, 

10®6 - 19®* + 41®» - 33®2 + 3b® - 35 
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Ex. 83 
Simplify 
1 


( 1 ) 

(3) 

(5) 

(7) 

(9) 

( 11 ) 

(13) 

(16) 

(17) 

(19) 

( 20 ) 
( 21 ) 
( 22 ) 


1 


x+5 x+3 

__2 ^ 

3x +1 SJ + 3 

a b 
a+b~ a-b 

2a -6 3 


3x 


2a+2i 

9 . 


'c®-7a!+12 aH-3iB-4 


1 4 . ^ 

■ + 


ALGEBRA EXAAIPLES 

FRACTIONS 

( 2 ) 

(i) 

( 6 ) 

( 8 ) 

( 10 ) 

( 12 ) 


Ex. 


x + 7 a;+9 


JC+l 


4x + 2 22? + 6 

22 ! 1 


( 2 : -2)-! ^( 2 ? -2) 
1 . 1 


2 ;* - 2 : - 2 2:3-4 
2®+l a, 
(a:-l)3"^rT 


2b . 


x-y x+y 2{x^-y-) 

_1 2 a! a;+ 3 ^ 

x^- 2xy - 3y'^^a? - 9y3 

3.1 2 


5a:-r4a;-3 
1 


32!- 2 


^+_i_ 

2-0 3-0 4-0 
a-b 2o 
b ^ a-b a?b — lfl 
X X 4ax 


(16) 
(18) 


3a 

^ ~ 3(o-i)'^ 3^3-362 

/j^v _1 2 1 

' ' x+l~‘x+2'^x+3 
4o 2o . o 


2a:-t-l a;+l a: -4 


3a+2v 3a-2x IGa;® 

“T 


3a-2x 304-22? ix^-2d? 


4aa? 


a?-j-3a a?- 3a a:--9a3 a?2 + 9a2 
2a: . 2(a?+j^) 1 


3{3?-if) x^-zy 3{x+y) 
a-b 2(a-l-6) , a-b 
a-2b 0 + 36 '*'o+46’ 


(24) ^ 3g+7 

^ ^ a?-l 1 - 2 ? l+a!^a?2-l 



/~>R\ Qi^ "h -h U'irb Ct — b 1 

^ flU-is ■^Sac^"^+j3-;^:rj2 

m\ g+& a-b %{arx-{-Uhj) 

' ax+hj ax-hy 

pQN 1 2 r ^ 1 

^ a; 2 - 3 a! + 2 “a-'- 4 a;+ 3 '^a 2 _ 5 a .+6 

pg% dx+4 3x-2 x~~2v~17 
' a;-2~a;-3 x^-ox+6 


(30) 


2 3 5 

- 2 ^4 - a ;2 2 


(31) 

(32) 

(33) 

(34) 


2 x 


x^- 3 x +2 z^- 4 x-t-S x^- 5 x-f -6 
f a+bx &+aa; 1 f a+bx 5+gg \ 
■ • *)-aaJ \a-hx b-dx] 


\a-bx^b 
{ x+2y x^ (i 
\x+y y] I 


x+2y X 1 
x+y] 


f a^i-b^-c^-dn f {a+c)(b + ^i)~bi:-ad ) 

\ " 2(ab + cd) /( a+c + d-b J 


(35) 

[x-y xj \y x+yj 


(36) 


(38) 


1 X 


1+x l~x 


ab 


1 

X 

1 -ffi 

1+2 

a 

b 

a-b^ a+b 

a 


a+b 

a-b 


(37) 


(39) 


( 1 -^) 


a b 

b~^ 


a 


(\ 1\2 


1 - 


2xy 




x-y 


-3xy 




an o^(& - c) b^jc -a) (fja - &) 

(a + i)(a+c)^(6 + c)(6 + a) (c + «)(«'+ ^) 

/i 9 x (a + d)bc {b+d)ca ({^+d)ab 

{a- b){a - c) ^ (6 - c){b - a) ^ (c ^ a)(c - ^) 



106 


AtGEBBA EXAMBLES 


Simplify 

(ASS + 2b^ + ca 2c^ + ab 

^ ' (c-a)(a-by {a-b){b-c) ib~c)[c-a) 

(AA'S {a-hf~{b-cf , {b-cY-{6-aY , (c-af-ia-by^ 
a^-^-ab-bc-c^ ^ b^+be-ca-a^ ^ e^ + ca-ab-b^ 


(48) ji+t 


-2a c+a-2b a + b-2c 


~+~a-+- 


hb-2c) 
a-b f 


f (b-c)be+(c-a)ca + (a-b)ab I 
^ \(bA-e-2a){c + a-2b){a + b-2c)] 

(47) 2 — 


(«) 

V* - /«^i\ ^«i^ + cu+a- 

^ ^ ^{a+b){a + c) 

(52) .2*2 )L ll. (63) 

s«(H) 

where .-2. 

Eic. 84. LITERAL EQUATIONS 

(filw also the next Exeteise.) 

Solve the equations for a:, or a; and y 


(63) y .- - ^a-b-c 
4^(c-a)(a-b)(a- 


( 1 ) jKe+q=ix + t 

(3) -+|=1 

(5) 3x^-a^==Sa^-x- 
(7) ax + by=>a^+b\'\ 
x + yr^a + b J 
(9) lx-\-my==m,'\ 
mx + ly~l j 


(2) ax+b^=a‘-bx 

(4) {x+a){x+b)-X‘ = 3ab 

( 6 ) x-+ab=x{a+b) 

( 8 ) j>x + qy=i,\ 
x+y=0 J 

(10) x-y^a, ■» 
a:2 + 2is = 3Jy + 3fl5 J 
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Ex. 85 EQUATIONS INVOLVING PEAOTIONS 
Solve the equations 


( 1 ) 

(3) 

(5) 

( 6 ) 
(7) 
(9) 

( 11 ) 


1 - 5a; 1 - 2a; 
3a; -4 2a;+3 


2a; - 3 3a; - 7 


3 

5 


x-f-1 x--a;+l 


( 2 ) 

(4) 


3a; a; - 1 


= 1 


a;+6 2a;+l 
4a? + 4r2+8a;+l 2a? + 2a;+l 


23^+2x+3 


x+1 


x^+x+1 z-1 z+1 


2z+9 3z+13_ fz+4: 4a; +15') 


2a; -9 3a;- 13 
2(a; + 4) 14 -a: 


\i;-4 4a;- 15/ 


X- 5 
X 


x-2 




(*) 


x+y x-y 4’ 


X 


14 


( 10 ) 


x—a , x+a , a^-a® 

®+a^a;^-a2~a;-a’^a;'*+a2 


x-y x+y x^-y^j 

x-cfi x-b^ X- Sab 

-I r^ssza 


a+b a-b 


(12) ^ (^+c)(x+d) 

(13) {a + b)x-{a-b)y=^b, "I 
\a+b)x-^\a-b)y=2{a^ + h-) j 

f a;+2g ’i'^ x+a 
\x+2b] 


(U) 

(16) 


x+b 
x-a—b a+6 


(15) ax~b 2(a-b) 

' ' a+&j;^oa;+6~ a + b 


x-c-d c+d 

(18) a;2+(^+^a;+a6=0 

(19) cy+bz=b + c-a,' 
az+cx—c+a-b, ■ 
bx+ay^a+b-c . 


(17) 




( 20 ) 


a;+a x-b x-a x+b 


ax+by=ac, 
cy+dz=cid, 
bx+ay+cz=’c(a+b) ) 
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algebra EXAilPLES 


Ex. 


Ex. 86 SQUAEE BOOT 

I^nd the square root of 
(1) ®2+6.8+9 (2) 

(3) 16a- + 24a6 + 9i^ (4) 35z^-10xy-i-j/^ 

(5) l-14a6+49a^i^ (6) r*+16zY+64j^ 

(7) 'c*-6t3 + 17*3-24^5+16 

(8) 9a* - 12a^ + 34 a 2 i 2 _ 20aP + 25&* 

(9) 4a:»»- 12*5 -7** +44*3 -14*3 -40* + 25 

(10) *3- 4*5+6*? + 8*3 + 4*+l 

(11) 49y»-112/ + 92/-46/+20^2_4^4.1 

(12) 25a« - 30*5y + 9**^3 + lo^s^a _ 6a?y» + y* 

(13) a® - 4a5i + 6o^62 _ i0fl3i3+ 13^2^4 _ 6flj5+ 9^8 

(14) 9a^- 6** +24*3 +*2-8* +16 

(15) 29**^ + 16^- 12*5y-46a?^+4**>-40*^+49i^*^ 

(16) 4o^-12a + 4+9o-2-6a-3+a-‘ 

(17) l_2* + 7*2-^*3+^a;4»2*5+l*3 

(18) a~* + 9ftV2 + 46 '^c^ + 12fl^r»c~^ + 4a"^6"'^c^ + 6a~^c-* 

(19) By extracting the square root of 

*^+6*5 + 5**- l(>is3+ 11*2- 7*+3, 

find tiro values of * which will make this quantity a perfect 
square 

[Ex 1 to 6 above would naturally be solved by inspection 
Most of the others can be readily solved by the method of 
‘indeterminate coefficients,’ as suggested m the following examples, 
m which, however, the rule may be used if preferred ] 

(20) If the square root of **-8*3 + 30*2 -66*+ 49 ije 
*3 + a*+7, show that «== -4 

(21) If the square loot of **- 14*3+a*2+J*+4 be *2-c*+2, 
find a, dj e. 
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(32) If the squat e root of jc® + 4!C® + 2ar^ - 2afl + Sie® - 2a: + 1 be 
a,^+aa^ + bx+l, find a and b 

If it IS known that the expression is a perfect square, how 
many of its coefficients are necessary in order that its square root 
may be found 1 

How many conditions must an integral function of a: of the 
sixth degree satisfy in order to be a perfect square 1 

70 49 

(23) Find the square root of 4-1:* + 20a:?* “ 3 - 

(24) Of what form will the square root of 

a:*+ 6a:® + - 2's®y2 - ary® +y* 

be 1 Find the square root and the value of a that the expression 
may be a perfect square 

Ex. 87 ABITHMETIO FBOaBESSION. 

Oral 

For each of the following senes state 

(i) the common difference , (u) the last term , 

(lu) the average of the first and last terms , (iv) the sum 


(1) 

12, 14, 16, 

16 terms 

(2) 

14, 17, 20, 

21 terms 

(3) 

1, 5, 9, 

26 terms 

(^) 

100, 99, 98, 

20 terms 

(5) 

l 

1 

1 

10 terms 

(6) 

-7, -3, 1, 

16 terms 

(7) 

10, 10^, 11, 

18 terms 

(8) 

20,19^,18f, 

31 terms 

(9) 

-1, -I, 

43 terms 

(10) 

4, -1, -6, 

61 terms 


For each of the following senes state 

(i) the 2nd term , (u) the 3rd term , 

(m) the* number of terms , (iv) the sum 

(11) First term, 100, common difference, 3, last term, 310 

(12) „ 40, „ -4, „ 4 

(13) u 20, „ •^, „ 30 

(14) The even numbers from 100 to 200 
(16) The odd numbers betiVeen 300 and 600 
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ALGEBRA EXAMPLES 


Ex. 

For eaob of the following senes state the term 
(16) 1,2,3, (17) 1,3,6, (18) 2,4,6, 

(19) 3, 6, 9, (20) 1, 4, 7, (21) 10, 15, 20, 

(22) 1, 0, -1, (23) aj,a;+l, aj + 2, 

(24) a, a-\-dt a+2d, 

What IS the arithmetic mean between 

(25) 7,9 (26) 14,26 (27) 20,21 (28) 31,42 

(29) 15,27 (30) 20,3! (31) 20-3:, 20+3! (33) a,h 

Between each of the following pairs of numbers two anthmetic 
means are inserted Find them 

(34) 10, 13 (35) 40, 46 (36) 64, 66 

(37) 30,31 (38) 10, 10 + 33! (39) x,x+Zy 

(40) 0,5 (41) a-Zd^a+Zd 

Ex 88 

Find the last term and the sum of the following senes 
(1) 20, 31, 42, to 16 terms (2) - 3, - 1, 1, to 40 terms, 

(3) 30, 22, 14, to 9 terms (4) 1, 2, 3, to n terms 

(6) 1, 3, 6, ton terms (6) x, 4x, lx, ton terms 

(7) 2^, 6i, 8|, to n terms (8) y, to n terms 

(9) If 0 , 6 are the first two terms of an A.P , what is the 
n^ term ? 

(10) By gomg through the general process of adding the 
sen es its elf to the senes reversed, sum the senes a, a+x, 
a+n-1 X, a-vnx How many terms are there in the senes ? 

(11) By going through the general process of adding the 
senes itself to the senes reversed, find the sum of 2»+ 1 terms m 
A.P , of which the three middle ones are a-d, a, a+d, and show 
that this sum does not depend on d 

(12) If an A p has an even number of terms of which a-d, 
u+d are the two middle ones show that the sum does not depend 
on d, and find the sum to % terms 
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(13) The senes 68, 61, 63, 66, 93, 96, 98, 101 has the 

differences between its terms alternately 3 and 3 By adding 
the senes itself to the senes reversed, find its sum In what 
other way could the sum he found without wnting down all the 
terms of the senes 1 

(14) The senes 70, 73, 73, 75, 94, 96, 97 has the differences 

between its terms alternately 3 and 1 By adding the senes 
itself to the senes reversed, find its sum 

(15) Find the anthmetic mean between 

(l)a+h.a-b, (u)l. ^ 

^ ' a b* ^ ' x+y x+y 

(16) Insert 5 anthmetic means between ^ and -4 

(17) Insert 16 anthmetic means between 19 2 and 5 6 

(18) Insert n anthmetic means between a and b 

Fmd the senes in which 

(19) The 1®‘ term is 18, and the 30*^ term -40 

(20) The 26*‘* term is 100, and the 60^^ term 196 

(21) The Ih*** term is - 50, and the 25** term 0 

(32) The 32"^ term is 28, and the 50^** term 43 

How many terms must be taken 

(23) Of the senes 20, 23, 26, to make 385 

(24) Of the senes 80, 68, 56, to make 38 

(25) Of the senes - 5, — 1, 3, to make 897 

(26) Of the senes 10, 9-|, 9, to make 105 

(27) Of the senes 28, 26, 34, to make 180 1 

Explain the double answers in questions 26, 37 

(28) Construct an anthmetic progression of which the sum to 
two terms is the same as the sum to 7 terms, and whose common 
difierence is 3 
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JI2 ALGEBRA EXAMPLES Bx, 

Bx. 89. GEOMBTSIO PBOGEESSION 

Oral 

For eacli of the following senes state 
(i) the common intio j (u) the fourth term , (lu) the term 
(1) 1,2,4, (2) 4,8,16, (3) 1,3,9, 

(4) 2, 6, 18, (5) 1, X, a?, (6) a, ai, ar“, 

(7) x^, afi, (8) 1, i i (9) al^, ^3^4 


For each of the foUoinng senes state 

(i) the second term , (u) the ti**' term 

(10) First term 7, common ratio 2 

(11) First term 16, common ratio ^ 

(12) First term 1, common ratio x 

(13) First term a, common ratio 

IVhat 13 the geometnc mean between 

(14) 1 and 81 (15) 5 and 20 (1®) ® ar^ 

(17) - and x (18) ax and ax^ (20) 18a and - 

2 

For the following senes state 

(i) the sum to ;i terms , (u) the sum to infinity if possible 
(21) 4, 8 , 16, (32) 4, 2, 1, (23) 1, 1 , 


(24) 12, 18, 27, 
(27) 27,-18,12, 
(30) a, -ab, alfi. 


(25) 27, 18, 12, (26) 1, ^ 

2 i 

( 29 ) 

(31) J ( 83 ) 


State the common ratio in each of the following op’s 
^ (31) 63 (35) 02i8 
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Ex. 90 


Find the term of each of the 


( 1 ) 

(3) 


8 4 
9’ 3’ 


2 , 


a® a® 

^ ^ 


following senes 

9 9 

2 -- - 
’ 3’ 9’ 



(4) a, 

Of 


Fmd the sum to 10 terms of each of the following senes 

(6) 5, II (6) 28,-14,7, 

(7) 243, 81, 27, (8) 243, -81, 27, 

By going through the general process of subtractmg 
the senes x common ratio fiom the senes itself, find the sum of 

(9) +'if‘ 

(10) 1 - 21 ;+ 4a:® - to 20 terms 

Apply the same method to sum the foUoiving series 

(11) l + 2a;+3a!®+ to 20 terms 

(12) 2 + 7a:+12a;®+ to 30 terms 

(13) a + 2aa; + 3aa;® + to n terms 

(14) a - 4fla; + 7aa;® - to 26 terms 

Find by summing the senes to infinity the values of 

(15) 5 (16) 7i (17) 616 

(18) 2 66 (19) 1-246i6 

Using logarithms, sum to 100 terms each of the following senes 

(20) 1 + I+J+ <3I) l + |+i+ 

(22) 1 + 1 2 + 144+ (23) 1- 7+ 49- 

(24) A horse dealer offered to sell a horse for the pnce of 
the nails m his shoes, to be paid thus ^ for the 1st nail, ^d 
for the 2nd nail. Id for the 3rd, and so on — twice as much for 
any nail as for the pievious one The would-be purchaser ac- 
cepted If there were 24 nails, how much had he to pay ? 
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ALGEBRA EXAMPLES 


Ex 


Ex 91 


HAEMONIO PROGRESSION 


{and mtscellaneous questions on the piogiessions) 


Oral 

For each of the following series state (i) the corresponding 
A p , (ii) the n* term of that A p , (in) tho term of the 
senes itself 


( 1 ) 1 . 


1 1 
2* 3’ 


( 2 ) 


1 I I 

3’ 6’ 


(3) 


1 -L J- 

7’ 11’ 15’ 


(^) 


2 12 
5’ 2’ 3’ 


( 5 ) 


4 2' 4 
5’ 3’ 7’ 


( 6 ) 


1 _l l_ 

a’ a+d’ a + 2d' 


What IS the harmonic mean between 
<7) |aodi (8) ^»ndL 


(9) I and I 
(12) a and b 


To which, if any, of the progressions do tho followng senes 
belong 

(13) 2, 6, 18, (14) 1, 1, I (15) 1, 1, 1, 

(16) ^ 2, (17) 1 , 1 , (18) 2, U. U. 

(19) 2, U, H, (20) 3, 1, -1, 

(21) Give the usual methods of repi csenting three terms 

(i) in A P , (ii) m G P , (ill) in H P 

(22) If it 18 desired to make then sum as simple as possible, 

how are (i) 3 terms, (ii) 4 terms in A P lepresented ? 

(23) If it IS desired to make their product as simple as possible, 

how are (i) 3 terms, (ii) 4 terms in G P represented ? 

(24) What IS the condition that a, 6, c be in A P ? 

(26) What IS the condition that a, c be in G P 1 

(26) What IS the condition that i, i, 1 be in A P ? 

(toe 
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(I) Given that - are in A-P , proie that -=^ — ^ 

a b c c b-c 

(3) Gwen prove \\\m X.F 

(3) K ^ ^ are in A.P, prove conversely 

Find the nfi^ term of each of the senes 

,,V 1 1 1 1 1 1 

^ ^ 23’ 27* 31’ ^ ^ J 2x-tV 3J73* 

Insert three harmonic means betiveen 

(6) 1 and 1 (7) 2 and 3 

(8) Find the third term of ( 1 ) the A.P , ( 11 ) the G P , (lu) the 
H p of which Xi y are the first two terms 

(9) 1£ A, G, S are the anthmetic, geometnc, and harmomc 
means between a and b, express them in terms of a and b, and 
prove that G^=A S, also that A>G>H 

(10) If 0 , 6, c are in A.P , a, 6, d m G p , find d cm terms of 
a and b 

(II) The sum of three numbers in A.P is 36, and the sum of 
their squares is 440 , find the numbers 

(13) The sum of four numbers in A.P is 88, and the product 
of the means exceeds the product of the extremes by 32 , find the 
numbers. 


(13) The product of three numbers in gp is 27, and the sum 
of the first and last is 12f , find the numbers. 

(14) 20 stones are placed on the ground at mtervals of 6 yards 
apart A runner has to start from a basket 10 yards from the 
first on^ pick up the stones, and bnng them back to the basket 
one by one How far has he to run altogether ? 
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algebra examples 


Ex. 

(15) A and B start together to bicycle along a certain road. 
A goes at a uniform pace of 10 miles an hour B goes at 
16 mL/hr foi the first hour, 13 mi /hr for the second hour,, and 
so on, 3 mi /hr less each hour Aftei hoiv many hours inll A 
have overtaken B 1 

(16) In an inci easing AP of positive teims show that the 
ratio of each term to the preceding term continually diminishes 

(17) 11 a, b, Cf d are in GP, show that d?-b-, b^-c\ 
c” - d\ are also in G P , and that if summation to infiiuty he 
possible the sum of the latter series is a- 

(18) If a, b, c are in ll P , prove that are in A P 

doe 

(19) If a, b, c, d, are in GP, so are a + b, b + c, o+d, 
and ab, be, cd, 

Prove these statements and generalize them 

(20) If b + c, c + a, a+b aie in HP, then aie in A P 

but if J + c, c + a, <i+J are in AP, then a, b, c are in A P 

(21) If a, 6, c are in G p show that the ratio of the harmonic 
mean of b and c to the haimonic mean of a and b ib b a 


Ex. 93 PERMUTATIONS AND COMBINATIONS 

(1) The letteis a, b, c, d aie to be arranged in foui places, 
wiite down 

(i) the different ways of filhng the first place 
(ll) the different ways of filling the firat two places 

(m) the number of diffeient ways in which the first three 
places can be filled 

(3) If there are 5 letters a, b, c, d, e, wiite doivn the different 
ways of filling two places 

(3) There are 8 steamers running from Dublin to Holyhead 
and back In how many ways is it possible to cross and return 
by a different steamer 1 
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(4) Write out the pei mutations of the letters of the word 
fate taken all together 

How -will the number be reduced if the first letter must bo 

(i) a consonant , (u) the consonant /? 

(6) Fmd the values of 

(i)ioop,, (u)^P„ (m)20P3 

(6) Find the number of permutations all togethei of the 
letters of the words 

(i) Clown, (ii) clotstei 

(7) Prove that 

(l) »P„ = "P. (u) = 

(8) Show that "P, increases as j mcreases up to w - 1 If 
”P, = "Pr-i what must r be ? 

12 ! 8 ! 2 ' 

(9) Eraluata -jr ji ji 

(10) Fmd the value of 

y •. n' 

n(ii-l){n-2)(ii-3) 

2?i' 

(11) Prore that 
Ex. 94 

(1) Write down (i) the combinations, (ii) the permutations of 
the letters a, b, c, d taken 3 at a time, ariangmg them so as to 
show that 6 permutations correspond to each combmation Of 
what general result is this a particular case 1 

(2) Do the same as m question (1) for the five letters a, b, c,d, e 
taken two at a time Also wnte down the combinations of these 
five letters three at a time, and arrange so as to show why 

(3) Calculate ^<>0^, nCg, wCu 

(4) Out of 14 players, in how many ways can a ciicket eleven 
be chosen 

(i) if no places in the team have been filled , 

(u) if 8 places have been already filled ? 
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(6) If "(73 = 6 1^(73 find 

(6) If **^74=6 findM 

(7) In how many ways can a committee of 2 masters and 3 
boys be chosen fiom 7 masters and 12 boys ? 

(8) How many words each of 4 consonants and 3 vowels, 
with the vowels in the even places, can be made from the 
letters of the words 

{tl) equivocal, (n) facetiously 1 

(9) Write out the values of 

(i) ^O-forr*!, 2, 3, 6, 

(n) ®Cv for r= 1, 2, 3, 7, 

and hence explain in general terms how "Cy changes for values 
r=l, 2, »-l, pointing out when there is one value of r for 

which ''Cf IS greatest, and when there are two such values 

Ex 95 

(1) Write down the peimutatious of a, b, c, d taken all 
together, and arrange so as to show the change in their number 
if a^b, c, d are replaced by a, b,b, b 

(2) Find the number of permutations of the letters of the 
following words taken all together 

(i) Laocoon, (n) parallelogiam, (ui) Mtssissijipt 

(3) In how many ways can 3 numbers be selected from 50 
on a combination looii repetition being possible ? 

Fmd the chance of guessing correctly the first time the 3 
numbers on a combination lock ivith 100 numbers possible m 
each place 

(4) Wnte down the combinations of «, b, c, d, e taken 3 
at a time, and show that the number of those tlmt do not contaiu 
a IS ^<78, while the number of those that contam a is 

By generalizmg this result prove that 

Venfy this by using the foimulae for etc 
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(5) Write doivn the combinations 2 at a tune of a, 5, c, A 

from each one (such as a&) form the 3-at-a-time combmations got 
by addmg one of the other letters (such as alt, aid), and show 
that the 3-at artime combinations will by this process be obtained 
3 times over 

Show that ^ ^ “Cv-i 

(6) In what is the number of combmations in which a 
particular thmg occurs ? 

(7) In show that the number of combinations m which a 
particular thing occurs is one-third of the whole number 

Show that the same is true for 

(8) Fmd the number of changes that can be rung on a peal 
of 7 bells, each bell to be used once, and the last bell bemg a 
defimte one 

(9) How many different signals can be sent uath 5 flags 
displayed (i) 3 at a time, (ii) 4 at a time, (lu) 2 at a time, 
(iv) any number at a time I 

(10) How many straight hues are obtained by ]oming m all 
possible ways 4 points of which no 3 are m the same straight Ime? 

How many points of mtersection are there of 4 straight Imes, 
no 2 of which are parallel, and no 3 of which meet m a pomt 1 

(11) In a telegraphic code there are two signs, a dot and a 
dash How many letters can be made with these signs 1, 2, 3, 
or 4 at a time 1 

(12) In how many ways can 5 ladies and 5 gentlemen sit at a 
round table, so that no two ladies sit together 1 

If the positions of the host and hostess are fixed, m how many 
ways can the party sit? 

(13) There are 4 letters and 4 directed envelopes. In how 
many ways can the letters be put into the envelopes, so that each 
IS m a wrong one 1 

(14) In how many ways can 20 books be arranged on a shelf, 
so that a particular pair of books shall (i) come together m a 
particular order, (u) not come togethei ? 
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Ex, 96 BINOMIAL THEOBEM 

{Positive integral index ) 

Wnte out the expansions of the following 
(1) (a+xf (2) (a+by (3) {a-bf 

(4) {2x-yY (6) (»-2)6+(a;+2)6 

(•) 

Wnte down and simplify the coefficient 
(7) Ofa;*m(l-a: 2 )i 2 (8) Oifm{x~2yf 

(9) Of/fiin(2a!+3/y)7 (10) Of m ^*3 - 

(11) Ofa:7m(a2_2a:2)6(l+a!) 

Wnte doivn and simplify 

(12) The 5*^ term of + 

(13) The middle term of 0+y) 

(14) The middle term of 

/ 1 \18 

(16) The term independent of a? m f ic® - 

(16) The expansion of (a: + /v/2)® + (a; - V^)® 

(17) Write down the coefficients of (1 + a:)® Using detached 
coefficients ohtam by multiplication the expansions of (1+a;)^, 
(1+a;)®, (1+a;)® Deduce the ‘addition rule’ for the binomial 
coefficients, nz coefficient of af m (1 +»)"=' sum of coefficients of 
of and af"^ in (1 +a;)”"‘ 

(18) Use the addition rule given m question 17 to construct 

a table of binomial coefficients from those of (1+a;)® to those of 
(I+a;)« _ _ 

(19) Give the proof that ”U,="~^(7,+'‘"^C>_i 

(i) from first pnnciples , 

(u) from the expressions for "G„ etc , 

(m) from the identity (1 +x)"~(l +a;)’*“’(l +a;) 
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(20) Show by means of the identity 

(1 + = (1 + a;)’'(l +2x+a>^) 

that 

(31) By giving special values to a: m the expansion of (1 +a;)“ 
prove that 

(i) 1 + "d?! + "C'a + + + 1 = 2“ , 

(n) l-"C'i + ’*a-"C'3+ =0, 

(ui) 1-2 "d7i + 4 ”G„-8 “Gs+ =(-!)’* 

(22) Find the sum of the coefiicients m the expansions of 

(i) (ii) (a,+ 2y)6, (m) (3'c-2y)« 

/ 1\20 

(33) In the eiqiansion of f 1 + g j wnte down the ratio of the 

(»+ 1)*^ term to the and show that it is less than 1 if n > 5 

/ 1\^® 

(24) Wnte out the expansion offl + gj untd the gieatest 
term is reached. 

(25) Find the greatest term in the expansions of 

(i) (1+3)20, (u) (1+07)60 

Ex. 97 


Assunung the Bmomial Theorem m the form 
(1 +»)” = !+» a;+-- ^”~^ a;2 + 

to be true if a; < 1 for all values of n, wnte down and simplify 
the first four terms in the expansions of 


(1) 


(2) (1+0!)* 

(3) 

(l-x)^ 

(4) 

(1+!C)-1 

(5) (l-o)-' 

(6) 

1 

1 

(7) 

(l-2a:)~^ 

(8) (2+!i!)-2 

(9) 

(a-x)-^ 


Wnte down and simplify 

(10) The 7*^ term of (1 — 3a;)^ 

(11) The coefiicient of sc’’ m (1 - 2a;)^ 

(12) The 6*^1 term of (1 —x)~'^ 

(13) The (n + 1)*^ term of (1 - 'c)”^ 
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Wnte down and simplify 
(14) The term of (1 +iB)^ 

(16) The (i + 1)*** term of (1 - x)~^ 

(16) The (n + 1)*** term of (1 - 'i)~9 

Find to thi ee places of decimals 

(17) n/IoT (18) ^1503 (19) \/626 

(20) (21) 1-^123 (22) ^ 


Ex. 98 MISOELLANEOUS ABTIFIOES 

(In connection with Equations ) 

Solve the folloiving equations 

[Guess answer and check , only one answer is possible ] 


( 1 ) x-y= 0 , 


= 0 ,| 

= 12 / 


(3) 


7a!+6y 


1 1 o' 

3a;-2y=0> 


( 2 ) 


(4) 


7^3 ’ 

61 ! 4y_, 
7 “ 3 

^ y n 

2?+|!.6 

a 0 


(6) x+y=e-\-d, 


7x~5y=7e-5d J 

(8) bx + cy=2bc, ■) 
x-y=c-b j 


( 6 ) bx+cy-^ax,\ 
cx+ay=ba, J 

(7) 5_£=o; 
iSn . 

[Change vanable, t e solve foi something else than y ] 

(9) 7(5a;-2y) + 8(7y-a;) = 35,l 
^-'r) = 15 J 


3(6a,-3y)-8(7y- 


8 4 

(■») 

J-?=S 
y X 
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(») 


4 1 

r+— ^ = 3 


x-h y-2 ) 


4 7 

(12)* -+- = 29, 
^ ' X y 

M=n 

a Z' 


(13) 




7 

2 /- 

_15 

y- 


1 


1 



(14) 5^/S+8 + 6y=17,l 

6s4T8 + 5y = 16 j 


(15) A man walks 20 miles on the level and 18 down hill in 
9 hrs , and 16 on the level and 13i down hill in 7 lirs "What is 
his pace on the level, and doivn hill, per hour ? 


(16) A man walks 6 miles on the level and 10 down hill in 
3^ hra, and back m 5 hrs 20 mina, but coming back he only 
goes ^ of his down hill pace up hill, and J pace on the level 
What were his onginal rates on the level, and down hill ? 


[Simplify by division ] 

(17) 13a!+26y=39,\ (18) lla;+66z^=132,\ 

6a;- 5y=25j 34y-17a;=68 j 


[Add and subtract, and simplify each result by division ] 

(19) 134'c+57y=479,\ (20) 20a;+ 31y=115,\ 

57a;+134y=94 J 31a;+20y=38 / 

(21) (a + &)a; + (a-i)y=2(a2 + 62j,'j 

(a-5)'c+(a+6)y=2(a2-62) J 

(22) fo;+j?iy=fm(Z2+m2),l 

mx + ly=2l-m^ J 

(23) A man buys 163 sheep and 167 pigs for ^6876 10s If 
he had bought 167 sheep and 153 pigs they would have cost him 
£883 10s How much did a pig, and a sheep cost ? 

(24) Of two steameis which go equally fast in still water, one 
goea for 67 hrs down a nver and 7 4 up, but the other goes for 
74 hrs down and 67 up The former travels 1664 miles, and the 
latter 1720 Find the rate of the nver and the rate of the 
steamers. 
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(25) Two steamers, A and B, ply on a n\er between two 
points It 13 found at the end of a year that one has gone 31,745 
miles, and the other 32,130 miles A day’s run is either 14 hrs. 
against stream or 7 hrs with. If A has gone 188 of the fomer 
and 177 of the latter, and B vice versa, find the rate of the two 
steamers (supposed the same) in still water, and the rate of the 
nver 

[Many equations can be reduced to Quadratics by a change of 
vanable ] 

(26) a;! -20^2 +64 = 0 (27) 8a:«+215Y3 = 27 

(28) ®i-ie2=lo6 (29) a?-9/^ + 8=0 

(30) 3*+2a:*-l = 0 (31) a;-3+-4=2 

a:-f 


(32) 3a:^-4!C^=55 (33) a;+l+J-=3,^ 

® x + t 
X 

I^An important case is that of ‘ reciprocal ’ equations, so called 
because substituting for x its reciprocal i leaves them unaltered. 

1 —I 

Rearrange and solve for x+- I 

xj 

(34) Clear of fiactions the equation given in question 33 
Solve the equations 

(35) JC*+4fl;S + 6 *-’ + 4a;+l = 0 

(36) 63;* + 5a;*-38a:2^ 53.^0 _Q 

(37) a;*-3a^> + 4a;2_33,^2 = 0 

(38) 4a;*-4a;3 + 5»2-4a;+4 = 0 

Solve by finding x-- 

(39) x^-2x^-da^ + 2x + l = 0 

(40) a;*+7a?-2a;2-7a;+l=0 
Uemove factor a;± 1 and solve 

(41) 2a;3+7a;2 + 7a;+2 = 0 (42) 2j^ + 7v^-7'e-2^0 
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(43) 'iifi-4a^ + 3a^ + 3x^-4x + l = 0 

(44) ic® + l = 0 (45) a^ + ax^+ax+l = 0 

(46) Solve - Saa? + 2 (a^ + 1)®^ - 3ax +1 = 0 
[Simultaneous quadratics which are unaltered if the signs of 

both X and y are changed, give a quadratic for y x Put y=mx 
and solve for m 

The graphical interpretation is important see Misc Graphs, 


Examples 28 to 30 ] 




(47) 

!c2 + 2a:y=12,'i 

(48) 

3aj2-2a:y=8,\ 


a:y-2y2= ; 

If 


y(x + y) = 3j 

(49) 

a^+y2_25,i 

(50) 

6x^-13xy + 6y^=0, 


3xy-^^=13 j 


5^2_2y2_2 

(51) 

xy= 1 

-1 

(62) 

x^+y^ = 16,\ 


(s2+4y2=36 /' 


s^ + 4y^ = 36 f 

(53) 

a:y=l,\ 


(54) 

4xy= 9,\ 


'C2_y2=:4 J 



0 

<M 

II 

1 

Solve the equations 



(55) 

(c8_2)3=,i24i 

(56) 

00 

0 

CO 

11 

+ 


x-y= 4 

J 


xy= 28 / 

(57) 

f 02 ' 


(68) 

y2^^a.3-'TO> 1 


» y_92 

— — — — 

y x ® . 



a^+y2=41 J 


[Simultaneous quadratics which are S 3 niimetncal in x and y 
may be solved by finding x+y and xy'] 

(59) If jB + y=«, xy=v, show that (i) X“+y“=u^-^v , 

(u) + 

Solve the equations 

(60) a; 2 +y 2 = 4(-B + ^) + 9,| (61) x^-xy+if = 13, \ 

a?-^y + y^=x4ry / xy-3 = x+y] 

(62) a; 8 +y 8 = i 3 (a.+y) 1 (63) - 52 +^ 2 ^ 37 ^ -j 

fl?-2a;y+y2=a;+y-6 J 't^-3xy + y^=x+y] 
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(In the following, subtract 1 or some other -nhole number from 
each toim, and simplify each side of the equation separately ] 

^64^ ic+lO -g+y a;+9 

' *+6 a; + 7 ~a:+4~a!+6 

/65) + a; +16 21 ;- 2 a}+6 

' ' 2«fl u+l "’2a:-4~a! + 5 

(66) 4a;-3 _ 6a<+13 5a;+16 

' »-2 !B-1 “ * + 2 ~ a+S 

[Surds must be removed by squanng As this usually intro 
duces other solutions, it is essential to test by substitution, which, 
if any, of the solutions obtained satisfy the original equation It 
IS understood that ^ means ‘positive root 

(67) If “C = 2 then a;^ = 4 why is the converse not true ? 

(68) Show that squanng both sides of *7® + 6 = 8 is eqmvalent 
to multiplying both sides of s/x+B - 8 = 0 by a certain factor 

(69) Solve the equations (i) ®^-^/&+10 = 8, 

(u) ®->/5®+10=8 

bolve the equations 

(70) -7 = 7-® (71) 2a~>j2x- 1 =®+2 

(72) ^/3a; + 10-^/2®^=2 

(73) V6a:-l+V7T;- 6 = A/2(te+25 

(74) 2(o + i - 2») = 6 V(a - z)(b — x) 

(75) + 


Ez. 99 MISCELLANEOUS GRAPHS 

(1) Draw the graphs corresponding to 

(i)y+*=6, (ii)»=2y-3,. (ill) ®=4 

(2) Draw the graphs conesponding to 

(i) 2®-y=6, 

(u) 2®-y=7, 

an comment on the pair of sunultaneous equations formed by 
taking (i) and (ii) together ^ 
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(3) Draw the curve and by consideiing the positions 
of the four hnes y= ±px±q (where p, q are positive), 

Show that 7?=px+q has real roots, of opposite signs, with 

the larger one positive , 

a;2= -^+2 has real loots, of opposite signs, with 
the larger one negative , 

a^=y^-gr may not have real roots, but if it has 
both are positive , 

ajS = —px - q may not have real roots, but if it has 
both are negative 

Eestate the above results in terms of a, b, c foi the equation 
aa?+bx+c=0 

[Any convement number should be taken foi q, and two or 
three different values of_p used ] 

(4) i^nd the roots of (i) jb®=3'i;+2, (u) 'B®-5a;+2 = 0, 

(m) 3iE?=^JB+l 

(5) Draw the graph for where e is a constant, ftom 
the data 

e-‘‘= 02, 6-3=05, 6-2=14, 6-1= 37, 60 = 1, e^=166, 

61 = 2 72, 6^=4 48, 62 = 7 39, 6^=12 2, 68 = 20 1 

(6) The Bntish ton = 102 times the French ton of 1000 
kilogrammes Draw a graph for converting from one scale to 
the other, and find (i) what decimal of a British ton is equal to 
one Fiench ton , (ii) the numbei of kilogiammes in 7 cwt 

(7) Draw the graph of y = - 

[Between x= ±\ take values of ^ differing by 1, elsewhere 
take integral values of a; ] 

(8) Give the following table of corresponding values 


X 

55 

56 

67 

68 

1 

69 

60 

y 

742 

7 48 

756 

7 62 

7 68 

776 


Estimate (i) the value of y for -?;= 67 6 , 

(ii) the value of » foi y = 7 5. 

I 


T.E 



128 


ALGEBRA EXAMPLES 


Ex 


(9) Givea the following table of corresponding values 


a; 1 

21 

22 

23 

24 

25 

y 1 

3(16 

384 

401 

419 j 

436 


Find for what value of x, y is 400 , 
for what value of y, a: is 24 5 


(10) If a; IS real, prove that - 8r + 22 is not less than 6 

(11) The foUoiving data connect the circumference (C inches) 
of an iron wire rope, and the weight (B tons) that is ]ust 
sufficient to break it 


a 

D 

la 

5 

55 

6 

G6 1 

7 

76 

B 

16 76 

210 

24 8 

30 0 

30-2 

\ 

427 j 

483 

55 


Exhibit graphically 

(12) Draw the following curve (which to speak loughly 
indicates the shape of waves) 


X 

0 { 

1 

2 

3 j 

4 

5 

6 

V 

0 j 

•26 

5 

71 

87 j 

97 

10 


where (i) if the sign of x is changed, the sign of y is changed but 
Its numerical value is unaltered, and (ii) as 'a; increases fiom 6 to 
12, y decreases just as it increased, eg for a = 7, y is the same as 
for x = 6 


(13) Show graphically the increase of population of a town 
given 


Tear, 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

Population in thousands, 

108 

11 

113 

123 

146 

157 

162 

165 


Infer the probable population for 1902 


(14) A steel rod sags owing to a weight being placed in the 


"Weight (grammes), 

100 

120 

140 

150 

180 200 

Sag (cents ), 

113 

127 

139 

149 

176 ) 188 


Infer the sag for 160 grammes 
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(15) An elastic stnng is stretched by a "weight 


"Weight in oz., 

5 

6 

7 I 

8 

9 

10 

Length m inches, - 

6-2 

64 

66 

68 

70 

7-2 


If the extension is proportional to the tension, infer the 
unstretched length 

(16) Solve the equation a?=x+l 

(i) by dra"wingy=!s8-®, 

(u) by dra"wang y=ai3 

and y=a+ 1 

(1 7) Find the maximum value of y where y=7 + and 

explain how the roots of 7 + 6® — a” = a for different values of a 
are related to the value of x which makes y mtiYiTninn 

(18) Trace y=»J\ —x? for such values of x as make y real 

(19) Trace the curves 

(i) y=(x-l)(®-2)(»-3), 

(ii) y2_ (a; _ i)(a; _ 2)(® - 3) 

(20) Explain in general terms the difference in shape between 

yi=®3 and y^=^ 

(21) Solve the equation a® = »- - 4® + 4 

(22) Solve the equation ®* = 2® + 1 

(23) Draw the graph of y= , finding the turning 

values of y 

(24) Trace the curve ^ 

(25) Drawthe graph of 

(26) Pmd the volume of a cone 8 inches high, the sectional areas 
at various heights being given by 


Height m inches. 

0 

2 

4 

6 

8 

Sectional area m square inches, - 

54 

304 

13 6 

3 1 

0 
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(27) Find the volume of a tree trunk 18 feet high, given the 
following 


Height in feet, - 

a 

3 

6 

9 

12 

15 

18 

Seobonal area in square feet, - 

308 

246 

194 

144 

110 

•94 

76 


(28) Show that for the following curves if a point (a, b) bes on 
the curve, then the point ( — a, —b) does so also 

Trace the curves roughly, and show that their points of inter- 
section he two by two on straight lines through the ongin, so 
that for the four points of intersection of any two of the curves 
there are onlv two values of « a; (compare wuth AIisc Artifices, 
Nos 47-58) 

4, 

1, ®^-f4y®=36 

(29) Solve graphically the equations a.y=l, 

drawing the parts of the curves near where they meet, on a large 
scale 

(30) Use the same figure as in the last question to solv'e the 

equations = = i 

(31) If /■(») = (« -2) (a- 3) (a -4), wnte down /(x+a), and 
show that the roots of /(x+a)=0 are less by a than the roots of 
/(®) = 0 

Draw the graph of y=/(ir), and show how to obtain the graph 
of y =f(v + a) [Li particular show the graph of y— f(v - 1) ] 
How IS the absolute teim of /(«) shown in the graph ? 

DiScnss the changes in the absolute term of /(»-!- a) as a 
increases fiom 0 up to 5 

(33) Generalise the last question by explaining, if is any 
known ftmction 

(i) how from the graph of i/=^(ss) vfe can obtain the graph 
ofy=:ij>(x + a) , 

(u) what general form can be given for the absolute term 
of <j[l(^ + ff) 
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Ex. 100 MISOELLANEOUS LOGABITEMS 
Find the approximate values of 
(1) 1836 X (4 2)3 (2) 1/(19 27)9 

172x^/836x2412x(3 b)-^ (4) ^ 000364 

2183 X *nM X (1 031)1’’ (6) Ay2289 x 343 x 1092 x 854 

42 X n/( 0016)’ - ^’lO^ (8) ,yoT2rx ^/3^^- 00081 


(3) 

(5) 

(7) 

(9) 


( 11 ) 


<294 X 125\-i 
42x32 


33041 


T 


(10) 403 1 X 002317 x 17 - 18 64 


.^/22x7oJ 


( 12 ) 




Va 


161 4x15 


ir 

Find as and y jfrom the equations 

2 * 


3*+i 


* 3‘'=n 
21'-!= 1/ 


(13) 6 283X.Y 22 X 37 1 X (2 4)2 

(14) Solve the equation 

(15) 

(16) 

(17) 

(18) 


Find the value of (lgjlll.g!)ji.i 956 
5x3 142x8397 


IfP F 


U 69000 


144 ’ 

(o) given P=89 86 find F, 

(J3) given F=2 041 find F 

If waves of ultra-violet light which act on a photographic 
plate follow each other at a distance of 2948 x lO'® 
centimetres, and if the velocity of light is 300 4 x lO® 
centimetres per second, find the number of waves which 
strike the plate in 3 milhonths of a second 
(19) If Pi 

where pj = 15 x 144, p, = 30 x 144, = 3, 

find and prove that 

-^{?2®2-i’i*i}=3539 
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(20) Find the value of 


/ (02)°x\/506 2 
8T6x| 


of 


08 


A 


(21) It 2* =7 2* find a! to within one pex cent 

(22) If (04)®*= 001, find* 

Find the value of 

■294 X 126Y 
. , 43x37 J 

(24) (a» + 2a2fi + 1 222)^ - where a = 604, b = 309 


( 28 ) 7 (' 


/m (i98S / 8691x1601 
(26) 6 -83^32x166 lx (2 


06 

(2 4)2 


(26) Find X fiom 
60 
13 2 


= 6 283 


, / (*+ 
’V32x 


161 4) xl53 
1006 X (2 4)2 


(27) Trace y*** by using for * the values 1, 2, 2 6, 2 7, 2 8, 3, 4 
Infer for what value of *, y is maxinium 

(28) If s IS the sum to n terms of a G P whose first teim is a 

and common ratio i, 

. log(o+? -ls)-logc 
prove that n=-si 

If a= 1, > = 2, and s is to be as little as possible over a million, 
find » 

[Using the following 7-figure logarithms when necessary 
logl 02= 0086002, log 1 03 = 0128372, logl 04= 0170333, 
log 1 05= 0211893, logl 0275= 0117818] 

Find 

(29) The amount of £280 after 60 years, and after 200 years, 

at 3 % compound interest 

(30) The amount of £6000 after 100 years, and after 260 years, 

at 2f % compound interest 

(31) The true present value of -£1000 due 16 years hence, 

reckoning compound interest at 2 % 
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(32) After how many years a sum of money will have multiphed 

itself by 500, reckomng compound mterest at 5 % 

(33) The true present value of one nulhon pounds due 100 

years hence, compound interest bemg reckoned at 4 % 

(34) The true present value of an annuity of £100 a year foi 

16 years, the first payment to be made 20 years hence, 
and compound mterest being reckoned at 3 % 

(36) The true present value of a perpetual annuity of £100 a 
year, the first payment to be made 40 years hence, and 
compound interest bemg reckoned at 2| % 

Ex. 101 MISCELLANEOUS EXAMPLES 

(1) !Fmd the value of 

(a: + a) (a: + 2ffl) (a: + 3a) - a:(a; + c) (a; + 2a), 
when a;= -3a=6 

(2) If a;= 3, y = - 1, af= 11, prove that 

(3) Simphfy lOa - 17 + {8a; - (9a; - 3 - 6a;)}, and find the least 
integral value of x which will make the result positive 

(4) Prove that 

(a: - y)5 + (y - 2 )® + (a; - a;)» = 3 (a: - y) (y - «) (a; - a;) 

(6) If a— y +2 - 2a;,1 find m terms of a;, y, 2 the value of 
h-z*x-iy.r a2+t^-^+2ab 

c—z+y-2z,J 

(6) Solve the equations 

, . 5a; 9a; , „ , 

« -3+T"*®+T' 

- . a;+l , a; 5-a; 

(7) Verify the identity 

a^(b -e) + b^(e - a) + c®(a - b) 

= - a(J2 - c®) - 5(c3 - a?) - e(a^ - b^ 
m the particular case when a= 10, &= 9, c= 8 
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(8) Multiply the square of the sum of the cubes of a and h 
by the cube of the sum of their squares 

(9) Prove that 

(a+b-cf+{a-b-htf- 8aB = 6a{(b - cf - a?) 

(10) Solve the equation 03 a: + l 07a;= 1 jc+1 5 

(11) The difference of the squares of two consecutive numbers 
IS 19 find the numbers 

(12) If a=l, ft = 2, c=3, find the value of 

Za? — {2ab - 6i- - 5c^ + 2ac) + 2bc 
4rt- + (2rt5 - tie - 3J2 _ 2 c2) + be 

(13) Make a table shoiving the values of the two expressions 
- 3® and ix- - x for mtegral values of x from 0 to 10 

(14) Multiply a-~(b~c)^ by ¥-(c-aY 

(16) Simplify 

/ .\ ^_5® X 
^ ^ 4 7 "28 

(16) Add togethei 

+ + a.2_ly2_|g2 

(17) Solve the equation | = ^ + 1 

2 2 5 

If i; = 9, find the difference between the two sides of the 

equation 

(18) Prove that 

(1 + a;)2(l + yS) _ (1 + ^ yjl _ 2 (a; _ y)(i _ xy) 

(19) Solve the equation S + Sa; 4x-7 16a;~27 a; +3 

3 3 21 6"^ 

(20) Solve the equations |»-2y=l, 

=0 

(21) What number must be added to a? + a;® - 4 (a; + 3) that it 
may be divisible by a; — 6 without remamder ? 
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(23) Solve the equations 

*Ix-Zy 

(23) Divide 7a^-5a^ + ix by x--6z+5 

(24) Simplify 

(<H-6+c)(£i+6+d) + (a+(!+d)(ft + c+£Z) — (u + 6 + c+d)® 

(25) Fmd the difference between the squares of k + 1 and n, 
and use this result to calculate the squares of the whole numbers 
from 100 to 112 

(36) 

Fmd also its value when x is replaced by 2x 

(27) Solve the equation 4 — — -g— = 3 - — 

(28) Divide 8a;® - 39a:'^+ 66x^ — 43a;® + 8 by (x~ 1)® 

(29) Solve the equation =, i _ — ^ 


(30) If P stands for a;® — 4a;® + Zlx, 

(i) from what must P be subtracted to leave remainder 0 , 

(ii) to what must P be added to give sum 0 , 

(m) by what must P be multiphed that the product may be 0 

(31) K ® of cu; + - c 


(&3) Factonse (i) a;® + 17» + 60 , (u) a;® + 17a; - 60 , 

(m) a;® - I7x+ 60 , (iv) a;® - 17a - 60 

(33) Divide x^+18z^+Z8afi +2211^+1 by (a:+l)® 

(34) ^ IS 5 years more than twice as old as jB In 10 years 
time ^ will be 25 years older than B How old are they ? 

(35) The same competitor has won an annual competition 
three times — twice running, and again after an interval His age 
Avhen he first won was two years more than three times the 
number of years between his first and third wins, but three years 
less than four tunes the number of years between his second and 
thud wins Find the age at which he first woxi. 
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(36) Factonsa (i)4a“-81, 

(u) 562-320, 

(m) 

(37) Solve the equations 

(38) If ^=o 2 + 62 +c 2 and B=ah-i-lc+ca, prove that 

^3 + 2 _ 3^_B2 = (a3 + ^ + c3 - 3a6c)2 


(39) 

(40) 

(41) 

(42) 


Find the L.Cii. of a?+^, 3^+x-y^-\-y^ 

Smiph» 


Factorise (i) i^+^, 

(u) a?+a?- 14a;-24 
Solve the equation 


12a!- 


18a!- 026 

■ i > - ■ " ag 


4a!+4 45 


(43) The incomes of A and J? are in the ratio of 3 to 2, and 
their expenditures in the ratio of 6 to 3 Each saves £100 a 
year Fmd their mcomes 

(44) Divide 1 + 6a; by 1 + 3a: to five terms m ascending poivers 
of z 


(45) If a certain war had lasted 37 days longer, its length 
would have been ten-nmths of what it would have been if the 
war had ended 63 days sooner Fmd its length 

(46) FmdtheL.caL of a^+a~b, ab‘+i^ 

(47) Divide a^(6+e)+l^(a-c)+c-(a-b)+abc by a+b+c 

(48) Factorise (i) a;®- llaiy+SOy®, 

(ii) (a-6)2-7(tt®-62) + 12(a+6)2, 

(ill) z^+4a^y" + 16y* 

(49) Prove that , 

(z - yf + (y - zY +(z- zY 

= 2{z--i-y^-\rz^-xy-yz~ zxf + 4a!y? (a! + y + r) 
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(50) Solve the equations 

(i) |(6a;+3)-i(16-6a;) = 37-4a;, 

, . 3 + lOa; _ 7a;+l7 
6a;-7 a;+l 

(51) If from £x. z(Si \iQ taken £.z ya ad leaving £a is cd 
as remainder, prove that £a is cd ‘+ £c is ad = a constant 

(52) Find the area of a nght-angle isosceles tnangle 

(i) whose hypotenuse is a , (u) whose perimeter is 2i 

(53) Find the sides of a right-angled tnangle given 
(i) aiea, 216 sq in , hypotenuse, 30 m , 

(u) hypotenuse, 25 in , sum of other sides, 31 in 

(54) 0, At B are three points in order on a straight hne 

^Cb 

OA=a, AB=-:r Find where G must be taken in AB, so that 

if M be the middle pomt of BG, then OA — ^OM 

(56) Simplify and put into factors 

(ic® -f a®)® 2aa;(!c® - a®)® - ffi*(a; + a)® 

(66) Simplify 

2a®4-a5-6® , . (nS^ui a+h + c 

(67) If one root of be double the other, prove 

that 2^ = Og 

(68) Solve the equation 

5±f+S±|_2(*+‘+i') 
z- a z-b \b a J 

(59) If find the value of — m’ terms of 

' ^ a-f-a a?-2a z-2b 

a and i 

(60) In how many ways can five boys sit on a form so that 
a certam couple shall not sit next each other 

(61) Show that the pair of equations 

y®=4aa;, 

a 

y=mz+-, 

T/h 

has equal roots whatever be the value of ni 
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(62) Show that tho pan of equations 

I 

has equal loots whatevei be the value of m 
[Examples 61, 62, aie important in connection mth Analy- 
tical Geometry J 

(63) If AB be divided internally at P so that AF^ =AB PB, 

audextemallyatQ, sothat ^ prove that 5 AB^ 

(64) Find the HOF of 

6a?+i;? — ll'K — 6 and 6ar* — 'c®— 14a:® — ^+6 


ra-\ Ti> ® 4 . 1 , 1 . ob+b^ ac+26c+6(Z 

(6=) If j.j prove that 

-r--cd 


(66) Fmd the 17th term and the sum to 17 terms of an A F 
whose Ist term is 49 and 2nd term 44 


(67) 

( 68 ) 


(69) 

(70) 


Simphfy 






z(y+s~x) 

(ai-y){x-st) 


If 4 
aba 


then 


a? -be 


=two similar expressions 






2 

2-** 


prove that a-x. 


Simphfy 


3a:6-65aP + 8 
8*6-66*8 + 3 


(71) Snoplify 


( 73 ) 


(n> 1 + 


2 * + 1 
2(*-l) 


4*+5 

2*+2 


Solve the equations 

(i) 6*®-17* + 12=0, 

V (ii) (a:-6)(*-5)+(*-7)(*-4) = 10 
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(74) A and B buy cloth B gave 7s 6d more for 60 yards 
than A did for 45 yards B got 1 yard more than A did, for 
7s 6d "What did each pay 1 

(75) Divide 6a^-a®—30ar*+ 17a? -29^2^5;^ +4 

by 2a?-5a^+3a;- 4 

\ l_l l_ 

x+2 


(76) 

(77) 

(78) 

(79) 

(80) 


a:-l 


a; 


Solve the equation 

Evaluate the continued product 

{A-+X+ l)(a?+a:- I)(ar‘ - 2a?+a^+ 1) 

Insert three anthmetic means between 012 and 132 
Solve the equations 7a; + 3y-r=l0,1 

Sa;-2s'= 2,r 
7a;+y= 9J 


(81) Simplify 


-s/5-1 >/3-3 


-s/5-2 -s/5 + 3 
by rationaliziDg the denominators 


(82) 

(83) 


Express ^/8 - 2s/lB m form 
Solve the equations 

c_b—x c 
a~ a b’ 




a—x 


(u) az + it/=(P, 


be 


+ 5y=c2, 1 
-ay=d’,| 


(lu) (o+5)a;— (o-6)y=3a&,') 
{a+h)ij-{a-h)x=ab j 


(84) 

(85) 


Simphfy 


db+2ac c^-Zae-^2^ 

X ST- X 


ah — be db — 2bc i2+3Jc+2f® 


“ 14 1 -™ » 

. . 2aH - (5g - 3&)a&c ab+1^ 

' flc®(2c-5d) + 3acfP~ffZ + d2 


(86) Dinde i(ii+b)x--h2(a~e)x}j~(h + c)y~ by 2a;+y 
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7 6 

(87) Solve the equation =12 

If show that has the same value whatever 

\ b ^ cx+d 

X may be 

(89) If 'B-j = l, prove that 'C®+^ = 3, and ' b8-^ = 4 

(90) Solve the equation — ^—z =- — ^ 

^ ^ x-a x-b x~c 

(91) Solve the equations 2a!+ 3y= 12,1 

3i!+2if=ll, r 
3y + 4« = 10 J 

(92) If find a- « « 

a ft c ^ 

(93) Solve the equations xy-2x= 21,) 

a:y+3y = 60 j 

(94) Solve the equations 

(i) (x + 5)2 - 9 (» + 5)(2fl! + 1) + 20(2a; + 1)3 = 0, 

(ii) (3® ~ 7) (2® - 9) - (5a; - 12) (a; - 6) = (® - 2) (2® - 3) 

(95) Solve the equations a;2 + a^ + ®= 14 i 

y2+a^ + y=28 / 

(96) Insert four anthmetic means between 2 and - 18, and 
find the SO*** term (counting from the 2) of the series obtained 

(97) Find the relations between p, q, r if ^+pal^-^qx + i is a 
perfect cube 

(98) Find the arithmetic progression whose 7*** and lO**" terms 
are respectively 15 and 21 

(99) Sum to 2» terms the senes 

o-2a + 3a-4ffl + 

(100) If a 18 not equal to ft, 

and rf 

a-d b~d 

prove that 1 + 1= 1+1 
abed 
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(101) Simplify 


8 


3x-9 5x-15 


(102) Solve the equation — ?=.2 

*C “ W iU O 

(103) Divide a® - 6® + (a* - b*) 

by (a^-ab + b^)(a^+ab + b^) 

/I Q 1 -P " ii/ " 6 — 2^2/ “ 8 

(104) Simp ify ^ ^ + 8a .+ 4 ^ a:® - 7® + 12 

Tjf 7. (a-by a+b ab 

(105) + 

prove that (x - a)® - (y - 6)® = J® 

(106) Solve the equations 

6® + 4 15-2iB 7(a;-l) 

5 a-3 “ 6 ’ 

(ii) a^ + 2a!y-y®-7(a:-y), 
2a:-y=6 

(107) Which IS the greater 

^/^0+^/l2 or ^/l9+^/3? 

(108) Sum to infinity the senes 

W 1 + 4 + 16+ ’ 

(u) a--+-g- 

' ' a a® 

(109) Solve the equations 

.3ix_-_2»)^2( y- 35)_j3_ 

a(2x+l) Sax- 4b 4 
^ ^ b ~ Sb ~l 


( 110 ) 

' ax+by-zy x a+b—y' 


then either 


2 11 
x=yov — rT=-+ - 
<H-5 z y 
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(111) If (a + bcY(l - a>’) = {b + ac)%l - 5”), 

prove that a—'ib or a’+b^+(^+2abc=l 

(112) A’s income is half Fs B spends ^60 a year more 
than A At the end of 2 years A has saved £200 and B has 
saved £600 Find their incomes 


(113) 


Solve the equations 

(i) 12a:2-31/?a--}-20o2 = 0 

(ii) r-+vy=\iO\ 
y" + xy=50 J 


( 111 ) 


1 +a;+'E^ 

1+y+y^' 


!B+y=6 

(114) If A, B, C are any 3 pomts on a straight line, and JP 
any other pomt on it, prove that 

AB CF-^BC AF+OA BF=^-AB BO CA, 
regard being had to the signs of the segments 

(115) PQ IS bisected at M and produced to A on one side and 
to ^ on the other, so that AP>BQ If 0 is the middle point of 
AB, prove that AF - BQ^= 2AB CM - 2PQ CM 

(116) Solve the equation 

2x^-x-l 2x--3x-l Safi- O 
z-2 x — 3 2x-5 


(117) If X vanes as y, and xy vanes as z\ piove that 

vanes as xyz 

(118) AYlien is (o"~*-i"~’)(o"-6")(o"+*-6"+*) divisible by 
(a-J)8(o + i)M 

(119) If a, b, c are unequal, and if 

(g + A) (c + d) (g + c) (6 + d) 

gfi+cd ac+bd ’ 

then each = and aIso= - 1 

(1 20) Simplify ^ if a:= 2 + 

-c+y y=2-^/l 

and find its numerical value to 2 places of decimals, 



101 


MISCELLANEOUS EXAMPLES 


143 


(121) If i) IS the H.CF of A and B, prove that their 

L.CM. IS 

(122) Express A/28 + 10>y3 as a+>/F 

(123) Prove that a rational integral function of a: is divisible 
by a;+l if the sum of coefficients in even places = sum of 
coefficients m odd places , and is divisible by a; - 1 if the sum 
of the coefficients is 0 

(124) If all the quantities are real and if 

{x-ay+{x - &)2+ (sc - c)-= 0 , 
prove that x=a=h=c. 

(125) Express in a smgle statement 

(i) either a=h or e=d, 

(ii) and also e=d 

(126) Solve the equations 

(i) 2x+dy—l2 , 1 
3a;+2a=ll, [ 

'3y+4a = 10 J 

(u) !c®+fl;y-f-y2=i9=:a^_y3 

(ui) 2a?-dxy+f-=d,'\ 
a;^+2a:y-3y2=5 / 

(127) In an A.P the first term is 5, 

the last term is 23, 
the sum is 392 , 

find the number of terms, and the common difference 

(128) If flic + Jy = 1 prove that 

aHy?+y-) + (a^ + lF)xy+ (a - &)(a; - y)-= 1 

(129) Sum to infinity 2 5+ 5+ 1 + 

(130) Sum (i) 81, 79, 77 to 11 terms, 

(n) 4, 12, 20 to » terms 
Is 1889 a term of either of these senes I 

TB K 
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(131) 


Solve the equations 


w 


4x+l 

2x-l 


^ -+? 5 ± 5 . 0 ; 


3®- 2 1-7® 


(n) 


22 a + 6 — 3® 60 + 3 &+® 

14a- J—® ~ ia+b+x 


(132) J IS 24, B 15 years old How soon will the ratio of 
their ages be less than 7 51 

(133) Can x,y,e he found to satisfy the equations 

y+2®=»2if+l, 
x + 2z=y+2, ■ 

»+2y=4a+3 

(134) If a, S, ® are positive and a>b prove that 

a+g a 
b+x^b 

(136) lix,y, z are in A.P prove that 

®*+®i/+y®, x^+xz+z^, i/+yz+z^ 

are also in A.F 

(136) Prove that the sum of 271+1 consecutive odd numbers 
beginning with 2n® + 1 is (a + 1)* - n* 

(137) Fmd in form >Jx->Jy 

( I ) >/3U^^2jEm 

(II) Va® - 

(138) Solve the equation 

2(g - 1)(® - 2)-V®2-3® + 6 = 20 

(139) Solve the equations 

( 1 ) 2(®2+®y)= -3y, ) 
y2+®y= -6® J 
(u) ®3+y3=361,\ 

®y=14 j 

(140) If a IS not equal to b and if prove ®2=a&. 
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(141) Factonze ^ - c)® 

Ode 

(142) To 4 consecutive terms of an A.P are added 5, 6, 9, 15 
respectively The result is 4 terms m GP Find what the 
A.P was 

(143) Prove that 3 2 ^ 

(144) Sum to » terms 

(x+a) + (x- + 2a) + (a^+3a) + 

(145) Solve the equation 

x+(a^-4)^ ^ x-(x^-4)^ _P 
x-(x^- 4)^ x+(a^- 4)^ 

(146) If J = l-(j,-p, 


prove that 


Jx+x^, 

jB = 1 + + 

^ 2 + J? 2 +^ 5= 3 ^aj 2 +^(^a ;2 


(147) Ifa,d,c,cl are in G P , prove that 
111 


c2-(i2 

(148) Solve the equations 

( 1 ) 4a;+3y=17, 


are also m G P 


X- 


+ 3y=17,') 
’+f=13 f 


(b) 2+2=^!, 

^ ' y^x 20" 

ay =20 j 

(149) If x=®®i 7=(»+l)^ f= 2 {fl :2 + (a;+i )2 + i}^ prove 
that X7 + f and xf+y are perfect squares 

(150) If a, ^ are the roots of aa;2 + 6a; + a+S=0, pro\e that 
(l-a2)(l-^) = 4aiS 

(151) If of 71+ 1 terms in G p the first is a" and the last b", 

prove that the sum is ~ 

a-b 
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(162) If a;® + 2 = 0 has leal roots show that 

cb?+3/wj+ 2^+2'=0 has real roots 

(163) Of n straight hues la a plane no two aie paiallel , 

Show by considering the total number of points of intersection 

that (n — l) + (n — 2)+ +3 + 1=— 2 — ^ 

(164) Hon many sides has a polygon which has 54 diagonals 1 
(186) Express as the product of foui factors 

2(i'*-c-)(l+a6)(l+«c) 

abe 

(156) If loga b = logj c = log;, a, piovo a=b=c 

(157) £90 buys 51 tons of coal and 65 tons of coke , £3 buys 
2 tons more coke than coal Find the cost of each 


(168) Express (a^+ 52 )((; 2 +<i 2 j as tbe sum of two squaies 

(169) If *=^^2 (rt“<''t)®+(®®-' l)(^-d^) IS a 

perfect square 


(160) If 


y+z z+x 


then each of these expressions 


xyz 

'^x-\ry 


-5®=y«+^i!+a!j/ unless x~y 


(161) 


Solve the equations 


a?+50 , 2x-50 
a;- 25'’' -c+eo ' 

^ a;-7^2»-15 


3, 

3 , 


(162) 

(163) 
that the 

(164) 


If 


(ill) \/o+a;+V^+a:=3\4i + 6+a; 
^l-c\^ 


^-(ra) P'ovethat^.- 


+ s/l — ( 


In a a p whose first term is a and common ratio r, show 
11 *^ root of the product of the first n terms is a 
Sum to mfimty (6 - 3^/^) + (4^ - 6) + (9 - 6 s^S) + 
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(165) Solve the equation a*"* 

(166) If -pqz+(jpy+gz){p+^), 

r= -i?2y+(!fc+i?^) (?+?), 
z== -pqz^{p^+iy){p+2\ 
prove that X- + 7^+Z'=(p-+fq,+f)-(^o-+y--i-z-) 

(167) Solve the equations 

, ^ x-o , x~l 4(aJ-3) 

W x-S^x-7~ 2x-lb^ 


cx—ab ax— he 6x—aff _Q 
x+a x+b ^ x+c ‘ 

where a+6+c=0 



^168) Ifx-hA IS the H.CF of a^+ax-rb and x^+cx+d, prove 
that their L.C IL is 

a?-h{a+c~h)x^+{ac-hr)x+h(a-1i){c-h) 

(169) Sum to n terms and also to infinity 


10 ■^10^'^ 103 ■^10*'^ 


(170) Show that (x+yy —x^ —y'^=7xy(x+y)(a?+zy+y^)^ 

(171) Sum to 71 terms, and to infinity, the senes 

4 + 7a; + 10j;2+iar3 

(173) A G p whose common ratio is \ has 2" for its first term. 
Fmd the sum of all the terms afber the 

(173) If £+|+£=o and ^+4+4=0, prove that 

X y z x-' ^ 

(i + c)a;+(c+a)y + (c+6)z=0 

(174) Given a semi circle on AB as diameter, find a point P 
on it, such that if BM is drawn perpendicular to AB 

(i) AP^2MP, 

(u) 4:MP^+AF2=^l^ 

(in) AM+PB=n, 

between what hmits must the constants /, m he that it may he 
possible to solve these problems. \AB = a, find AM'] 
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ALGEBRA EXAMPLES 


(175) If a, J are the first and last terms of an A.P , if a/, h' are 
the^** terms from the beguimng and end respectively, if d is the 
common difference, and if » is the number of terms, piovo that 
cib' -ah=-{p-\){n -p)d^ 


(176) A loan of £>A bears interest at r per oe^t In how 
many yeart ivill it be repaid by annual instalments of £.It each, 
the instalments being applied fiist to pay the interest for the 
current year and secondly to reduce the principal 

(177) Prove that ^2>j2 

^ ‘ ^/2+^/7 + 3^/5 v'2+v^7-375 





Al^SWERS 


fis. L 

(4) 229, 85, 2205 (6) 22, 15, 24 (7) 32, 81, 98, 160, J, 12. 

(8) lSb=2 3 31, 121 = llf, 56=2» 7, 64=2«, 66=2 3 11, 625= 5^ 

343 = 73 , 72=23 32 ^ 100=« 0-, 275= 5* 11, 48=2* 3, 

236=2 11 13, 63=3* 7. 1715=5 7*, 41=41, 85=5 17, 

120=2* 3 5, 105=3 6 7 

(9) Either ^=82 or 164=2 82, etc fll) 9, 0, 10, 9 

(12) *, 0, a:+l, a: (13) 12, y (14) 15, x 

E 42 

(7) 5" (8) 2V 

Ex. 4. 

(1) U) 27, (u) 64, (ui) 48 (2) ( 1 ) 13, (u) 32, (m) 0 

(3) (i) 35, (u) -10, (ui) IS (4) ( 1 ) 21, (u) 14, (m) 29 

(6) ( 1 ) 23, (u) -24, (ui) 80, (iv) 0, (v) 147, (vi) 23 

(6) (i) 10, (u) 32, (m) 24, (iv) 132, (v) 0, (vi) 128 

(7) ( 1 ) 5, ( 11 ) 7, (m) -5, (iv) -23 

(8) (i) 0, (u) 9, ( 111 ) -12, (iv) -2 

(9) 2, 3, 18, 66, 83 (10) 0, 2, 92, 632, 882 

(11) -15, -18, 45, 150, 10182 (12) -6, -4, 360, 1820, 1009596 

(13) 7, 1,1, 1,-5 (14) 24,6,0,0,0 

Ex. 5 

(13) (i) 4 , (u) 3 , (ill) 1, 4 , (iv) 3 , (v) none , (vi) 1, 3, 4 , (vu) 1 

(14) ( 1 ) -3, (u) both, (ui) neither, (iv) -1 

(15) ( 1 ) 2 , (u) 5 , (m) 1, 2 , (iv) 5, 2 , (v) 1, 2, 5 , (vi) none , (vn) 2. 

(16) ( 1 ) 1 , (u) 0 , (lu) none , (iv) 0, 1, - 1 

Ex. 6 

(1) a (2) 26 (3) -4a; (4) -3y 

(6) 3ar® (6) 0 (7) 2a;+2y (8) 3c -ah 

TE. L 
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* algebra examples 


(9) a, (10) a-+33a 

(13) 4ia- (14) lOo 

(16) (17) 

(19) ca;+l0a:-2ic® (20) 


(11) -9 (12) 3&a; 

(16) 30 abcd+ 2 aic 
-l2aJb~2abc (18) 

7Ja-i46+8Jc. ' 


Ex. 7 


(1) 

4a-6 

(8) 

5a 

(4) 

3®-iiy 

(6) 

lla+26+2c 

(7) 

6®®+2®+1 

(8) 

3a?-® 

(10) 

6aS®®+14a®-6 

(11) 

2+2®® 

(13) 

19®® -6® 

(14) 

14-3® 

(16) 

56 -3c 

(17) 

4y^+4y®-l 

(19) 

y+7 

(20) 

a?+2®-6 

(22) 

ar'-2®®+2® 

(23) 

®-3o 

(26) 

® + 13y 

(26) 

4®-y® 

(29) 

x-b 

(30) 

a-b 

(33) 

~y (34) 4a 

(36) 

®®-23? 

(37) 

3®-4 

(88) 

2ab 

(40) 

o®-3a®6 + 3a6®- 

6® 



(3) 2a+2c 
(6) 1+®* 

(9) 3a;=+13®-3 
(13) 13®® 

(16) ®+y+z 
(18) -a;®+16a?i'-4y“ 

(81) la 
(84) 9®® 

(27) lA (28) 2 

(31) 2® (32) y 

(36) ar*+®-7 
(39) 2a +26 


Ex. 8 

(1) -a + lQb+3c (8) -a+86-5c-2® (3) Sx+2 (4) 2c. 

(6) 2a+36-96®+6c+® (6) -4®+6 (7) ®»+®+6 

(8) 7®*-4®+5 (8) 2a-2b-2c (10) ®+3y (U) 5a 

(12) 4a+76 (13) 2a (14) 2® (16) -3®S-17ar+®-4 

Ex. 11 

(1) ®»-®® (2) -Sbexf (3) 6®» (4) a+26 

(6) 66-21®® (6) a (7) 2o®®+66®^ (8) 96® (9) 16a?* 

(10) -13316»<? (11) b*e^ (12) aW® (13) 0a -36 

(14) 2a®®-2a®y® (16) afl-xy (16) ®+y (17) -6c 

(18) -iyz. (19) -3®y (20) 4a (21) 2a®a% (82) 32a, 

(23) 2a!» (24) 6®» (26) 12ary (26) 4®® (87) 4® 

(28) 27 (89) 60® (30) 3a (31) 2®+2, 3a,-3, 

(82) 2®-2, 9®+6, 6®+6a 3®-9, 8®, 9y+18. 

(83) ®-8, 7®-I6, 15y+6 







A2fSWERS 
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Ez. 12, 










(1) 

0 (2) 45a - 14b T 3c ~ Sac 

(3) 

0 




(4) 

arb — t^—lPc — lPa— 

iPa-ePb 


(5) 

2lc-r2ca-r2ab 



(6) 

yz4rzx 

~X1J 

(7) -ax-^Abx — Tab 

(8) 2j}t-ryt 

-p-i-ti 

(9) 

0 

(10) 

ap-y- 

(11) 


(12) aP 

+ 2x-i-l 

(13) 

0 

(14) 

0 

(16) 

0 


(16) aH 

l_yl 


(17) 

sP'-xy 



(18) 

2jP+3aPy + xy- - y^ 



(19) 

ax-bx 

J-ty- 

-cy-rcz 

-az 







(20) 

aV2o6-ri-, 

a?~lr. 

a"-}-ab-{-ae- 

^bc, ( 

IC-rad-rbc-rbd 



(21) 

a?-2ab-rlP, 

ar-ab 

—ac-rbc 

, ac 

-bc-t 

■atl~ 

bcl, ac — bc 

-ad4-bd 

Ez. 14. 










(1) 

7 

(2) 

53 

(3) 

2 


(4) 

3^ 

(5) 

-1 

(6) 

2§ 

(7) 

5 

(8) 

1 

■j 


(9) 

-2 

(10) 

-lx 

(11) 

16f 

(12) 

5 

(13) 

21 


(14) 

-IXT 

(15) 

4. 

(18) 

-5 

(17) 

6 

(18) 

sa 

SI 


(19) 

-21 

(20) 

4. 

(21) 

12. 

(22) 

20 

(23) 

24. 


(24) 

32 

(25) 

54. 

(26) 

1 

(27) 

-It 

(28) 

i 


(29) 

32 

(30) 

12 

(31) 

17 

(32) 

29 

(33) 

13 


(34) 

11 

(36) 

34 

(36) 

-6 

(37) 

I, 

(38) 

1^ 


(39) 

17§ 

(40) 

_ 13 
TT 

(41) 

23 

(42} 

1 7 

(43) 

31 


(44) 

2, 

(45) 

3-28 

(46) 

-16 4. 



(47) 

-1- 

26 



(48) 

208 

(49) 

483 



(50) 

18 63 





Ez. 16 











(1) 

5 

(2) 

51 

(3) 

33 


(4) 

6 

(5) 

4^ 

(6) 

nlS 

"XT 

(7) 

34. 

(8) 

116 

(9) 

31 

(10) 

5 

(11) 

17 

(12) 

43r 

(13) 

S 


(14) 

43 

(15) 

10 

(16) 

7 

(17) 

10 

(18) 



(19) 

66 

(20) 

348 

(21) 

14f 

(22) 

112 

(23) 

60 


(24) 

63, 70 

(25) 

51, 70 

(26) 

59, 81 


(27) 

19r, 20i 


(28) 

A £133, 

.B£124. 

(29) 

A £94, 

, J?£C3 



(30) 

A £24, B £34 

, (7 £42. 

(31) 

A £114, B £37, G £32 


(32) 

A £30, B £23, 

, <7 £35 

(33) 

45, 46 


(34) 

31, 33 


(35) 

38, 

40, 42. 

(36) 

20,22, 

(3T) 

21 

(38) 

Father 

30, son 

3 

(39) 

23 years 

(40) 

6 years 

(41) 

31 

(42) 

A 4S,B3Z 


(43) 

66 
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algebra examples 


(1) 3l, 6?. 9?. 12^ 15f (2) 3|. 12f, 78i, 164, 1257^, 24G1 

(3) 16, 04, 144, 256, 400, 676, 7S4, 1024, 1296, 1600 , 3600, 4. 


(4) 

1200 lbs., 300 lbs 


(5) 

2925 lbs 

(6) 

2064 lbs 

(7) 

171 lbs , 677| lbs , 

GOj lbs 

(8) 

lOS lbs , 

1344 lbs , 

21 lbs 

(9) 

2600 



(10) 

(1) 7600 , 

(11) 870, 

(ui) 1150 

Ex 19 








(1) 

5a-76 + 2t 

(3) 

1,6 


(4) 

Yes 


(6) 

ar» + ar“ 

(6) 

W 4, (n) 

10 

(7) 


ab 

— pence 

(8) 

2? 

(10) 

3a*+4a6 + 6'* 

(11) 

xz 

— pence, 

(12) 

60 

(13) 

3a;® hOaa, - 

3a3 

(14) 

-26-2c 


(18) 

a + b 

(17) 

( 1 ) 99, (u) 6 44 

(18) 

27. 28, 29 



(19) 

- v^+x^+25 

(20) xy miles, miles 

(21) 164 Br[ in 

(22) 

42 

(23) 9 

(24) 16 years. 

(26) 3, -102 

(27) 

4a;3-2a:+29 

(28) 

(29) 8,33 

(30) 

44, 46 

(81) 

(i) 3xV. (u) -243a%» 

(82) 

(33) 

-(2a+6 + c)'i;® 

(34) 27 ft , 18 ft 

(36) ^,20 

(30) 

o®+23a®6 + oii® 

(37) -5aP-2xy-5xz. 

(38) 48, 49 

(39) 

A £2Ui, B £366j, G £48S| 

(40) 64 ft 

Ex. 20 




(1) 

xy 

(2) ab 

(3) 2a (4) 

(6) Axijz 

(6) 

3a 

(7) 7o®x (8) a?b (9) 6 

(10) xy 

(11) 

W 

(12) 

(13) 9ax (14) 13a6 

(16) xyz 

Ex 21 





(1) 

^yz" 

(2) 

a=6Sc (3) 4a^y^ 

(4) 

(6) 

daPPc 

(6) 

Saha? (7) xyz 

(8) P/nV 

(9) 

o=6®c® 

(10) 

12a®6®c® (11) 21a»6®c2 

(12) p®3V» 

(13) 

6Ga-*6® 

(14) 

30r’s®^^ (16) 102ar*yrz» 


Ex. 22 





(!' 

X, 6a;®y 


(2) c, 12a6c (3) 

xy, 1Sax-y^ 

(4) 

2oJc, 24a®6=c= 

(6) 17, nOabcxyz. (6) 

1, 12aar>y® 

(7) 

1, 36 pSffSrSs® 

(8) 1, iivih? (9) 

7a, 147a®6"cU 

(10) 

X, lloSaaPyh- 





ANSWERS 
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Ex. 23 


(D-g 

(2) 

3c 

36 

( 3 ) 1 

( 4 ) 

1 

■ixyz 

( 5 ) 

2a% 

( 6 ) ^ 
xy 

( 7 ) 

3a 

11^ 


( 9 ) 

'2a<? 

Sar* 

(10) 

ox 


(12) 

1 

1 

-3^ 

(14) 

x?z 

2 

(15) 

BsPiP:? 

9ab 

Ex. 24 . 









(2) 

3a 

Ibf 


( 4 ) 

1 

c 

( 5 ) 

y 


m 

1 

(8) f 

( 9 ) 

9a; 

2 

(10) 

X 

W 

-^y 

(12) 

-mjytr 

(13) Tar 

(14) 

1 

y 




Ex. 26 





(1) 

ox 

6 

(2) — 

(3) m 

' ' SO 

( 4 ) ^ 

( 5 ) 

lx 

12 

(8) 

13a;xll 
' ' 15 

(8) ^ 

( 9 ) 

X 

12 


(11) S 

^ 

(13) 

3a- 16 ” 
bx 

I 

(15) 0 

(16) “’-1^ 

Or 

(17) 

Ji’-Sa’ 

naj Ip+zx+xy 

(19) 0 

(9m a3fiT2hc.^- 


2»2 

xyz 

ax^ 

Bx. 27 




(1) 


(2) a^!yV 

(3) 4a=6V 

(4) Po® 

( 5 ) 

49a^oy> 

(6) 144a*= 

(7) 16a26^(^b= 

(8) 9a«a:” 

( 9 ) 

25a^ 

(10) ICOa^Vir* 

(11) ^ 

•* 

(12) 

(13) 

1 

25x^ 

(«) 5’‘‘ 

4a-^- 

(15) 

' * 49o^6s 

iea662c2 

Sla^r* 

(17) 

a^tfi 

(18) SzPyf 

(19) 27a*aj> 

(20) 27aV=“ 

(21) 

-arb“ 

(22) -eifros 

(23) 125a^“ 

(24) -21tj^z'' 

(26) 

ar* 

S 

(26) 

,.T, ^ 

(28) 61®"^® 
^ ' I25x^ 

(29) 

16a<6« 

(30) Slar^i-® 

(31) -a^ 

(32) a«6V 



ALGEBRA EXAMPLES 


(83) 


(34) 


(85) 


(36) 

8a®69 

(37) 


(38) 

Slxy^ 

(39) 


(40) 


(41) 


(42) 

-a'b^ 

(48) 

y 



Ex. 28 








(1) 


(2) 

a®6 

(8) 


(4) 

xi/z- 

(6) 

2cMr> 

(8) 

Sic® 

(7) 

SCTfi 

(8) 


(9) 


(10) 

9i/=“ 

(11) 

ir* 

4 

(12) 

“S' 

(13) 

5z 

(14) 

12lPj) 

Uc* 

(16) 

IPmn 

(16) 

aS 

(17) 

hx^ 

(18) 

2x* 

(19) 

4=»c® 

(20) 


(21) 

-3c>(P* 

(22) 

~5xz 

(28) 

21 

SnP 

(24) 

-4p®r* 

(26) 

a? 

(26) 

-6y* 

oz^to 

(27) 

CtP 

(28) 

aPy^ 

(29) 

2a^ 

(30) 

-4fcS 

(81) 

-x*t/ 

(32) 


(33) 

as® 

2 ■ 

(34) 

2 

a-l^ 

(35) 

~yh. 



Ex. 29 








(1) 

5,2. 

(2) 

137, 73 

(3) 

16, 22 

(4) 

13, 20 

(6) 

Cj, 2^ 

(6) 

7.4 

(7) 

9,1 

(8) 


(9) 

8, -13 

(10) 

1,2. 

(11) 

17,1 

(12) 

Ti4 

(13) 

7,2 

(14) 

■ y, 3f 

(15) 

1, -1 

(16) 

2.5 

(17) 

-4, -1 

(18) 

-r. 1 

(19) 

-5, -2 

(20) 

pig _ T 

“•X 4 ^ 5 X 

(21) 

6934, loss 

(22) 

S, 6 

(23) 

9,7 

(24) 

20, 

(26) 

-7,7 

(26) 

5, 2 

(27) 

4,4. 

(28) 

-24, 54 

(29) 

T. 1 

(30) 

1 2 

T> U 

(31) 

43, 33 

(32) 

17 ,-r 

(33) 

12, 6 

(34) 

5, 0 

(35) 

1 1 
-ff 

(36) 


(37) 

-30, -7-t 

(38) 

1, 1 

(39) 

i-l^ 

(40) 

i> T 

(41) 

(“) "J’ 

(6) -T.-L (c) 

l3. ij; 

, (d) Ir. 

It, (e) 3,3 

(42) 

(“) Ti 

(&) -1 

,0, (c) 2, 

1, id) 

3r. ir. 

(e)*3, Ij 


(43) 

(a) 1^.-^ 

1. (6) 

■?> •?, (c) 3, 1, 

(rf) 5, li 

, (e) 3, 4 


(44) 

(o) 2i, - I 

T. (6) 

O ^ ^ 1 1 

2:s-, - l-g-. 

(c) 3i, 

> T, («1) 

3^ Ir, (e) 3, 0 

(45) 

(a) -1,3, 

(5) - 

1.0, (c) - 

-1 2- 

(d) '1, 

l4, (e) impossible. 



ANSWERS 


loo 


Ex 30 


( 1 ) 

4,3 

(2) 

36, 22 

(3) 

16, 3 


(4) 

1 

to 

( 6 ) 

8. 1 

( 6 ) 

ol 1 

3t> -T 

(7) 

1, 4 


( 8 ) 

11, 5 

(9) 

2 43, 1 

( 10 ) 

7, 13 

(11) 

4'4, 1 43 


(13) 

06, 4 2 

(13) 

32, 48 

(14) 

14, 35 

(16) 

18,4 


(16) 

-I 7 , 3 I 

av 

12, 9 

(18) 

10, 2 

(19) 

2, 1 3 


(20) 

19 22 

iTX 

(21) 

6, -12 

(23) 

-9. -26 

(23) 

6 — i 
-■ff* T 


(34) 

76r> Tff 

Tfac* 32i 








(1) 

1 1 J 

2r.-r, 

-4, -7 

( 2 ) 

1.3, -2, 

0, 

o 

-t. 

-2 

(3) 


1 lOfi T » 

-8, -4 

(4) 

-3, -1, 

2“i 

4^. 

2^,2§ 

( 6 ) 

1 62,2 

62 or - 

62, 38 

( 6 ) 

0, 0 or f , 

•t 




Ex! 33. 


(1) 

27.40 

(2) 23 0,27 8 


(3) 

1878, end of 1900 

Ex. 34. 







(1) 

2, 1, 4. 

(2) 

3,4,1 


(3) 

4,6,4 

(4) 

10, 1, 3 

(6) 

-3,2,12. 


(6) 

8, -6,4 

(7) 

4i,^,2^ 

(8)' 



(9) 

-2j, 6j, 1^ 

(10) 

-1,2,5 

(11) 

6t, -5, - 

2 }, 13 


(12) 2,1,3 

(13) 

1, 10,3, 1,-2. 

(14) 

2^, -3, - 

1 

(16) 

-6. 12, 2 

(16) 

2, 4^, 3j 

(17) 

9, 21, -4 


(18) 

20, -7, 66 

(19) 

12, 4t. -17^ 

(20) 

.22 ,,30 nDl 
4 tI> 11tT> IItT 



(21) 

7,6,8 

(22) 

36, 60, 40 




Ex. 35 







(1) 

723, 661 

(3) 

478, 157 


(3) 

74,50 

(4) 

19, 9 

(6) 

565, 333 


(6) 

7, 6 

(7) 

54,48 

(8) 

5^.ii 


(9) 

60, 12 

(10) 

27,5 

(11) 

A £382, 5 £460 

(13) 

A £ 1015 , B £984 

(13) 

A £2385, B £136i 


(14) 

A £160 

, 5 £80, a £210, D £30 

(16) 

B£120, <7 £200, £ 

)£3S0 

(16) 

Horse £25, < 

cow £14 

(17) 

Cow £20, sheep £5 

(18) 

7 tandems, ! 

19 singles 

(19) 

Father 62, son 14 


(20) 

16 

(21) 

A 20, 5 16 

(22) 

A 48, R 24 

(23) 

3 

T 


(24) 

7 

TT 

(25) 

963 

(26) 

200, 120, • 

40 

(27) 

225, 90, 45 

(28) 

38, 27, 19 

(29) 

5 , 4, 3, 2 


(30) 

26, 30, 14, 56 
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algebra exaaiples 


JStSi* 36 

(1) ar*+7a + 10 (2) o’+2a-3 (3) j/®+3y-18 

(4) a*-4 (5)' b-+3b~28 (6) -a2+13a-40 

(7) ab-a+3b-3 (8) aa:+4a,-2a-8 (9) ~aP~v+12 

(10) a--b- (11) <»?+xy~2ij- (12) 2a;S-2c= 

(13) (14) d?}fi-3Qa? (16) 23p-3ax-3a- 

(16) 23 ?+xtj-y" (17) 2ax+Sbx~ab-4b^ (18) x*-y* 

(19) 2a-x^-abx-J^ (20) 12 -ab~a-b^ (21) 3a?^y--a3?ij-23i^ 

The numbers gi\en are the lesults of substituting in the two expressions 
and tlieir product 

(22) 3a-3+7ar+3a:+2, 3, 3, 13 (23) x*~l. 13, 1, 13 

(24) 6a^+aa-8o'>+5a-l, 3, 1, 3 (26) 46»-76*-36+2, 4, -1, -4, 

(26) 2lx^-13x'+2x«+2x’~93r*+x3-i>^+l, 1,2,2 

(27) a*+a%"+¥, 3,1,3 (28) 3aS+5a^+lIaS+4a»-2a-6, 3, 6 , 15 

(29) yi-1 , 6, 3. 16 (80) x^+'t?ij-xif'-y*-, 7, 3. 21 

(31) 3a:®+53;*+4a:®+4a,'®+a:-l , 4, 4, 16 

(32) 159951 (33/ 239788 (84) 287742 (36) 1349431 

(36) 8, 16, 33, 52, 32 , 79352. (37) 1, 10, 21, 45, 34, 6, 4 , 2258454 

(38) o’0-25a8+20a»-4o^-10a®+4os_i^ -3^5, -15 

(89) a?+Vi-(?-^3dbc, 7, 2, 14 (40) 8a;5+272r»+2?-18a^, 3, 6, 18 

(41) a;S+y®+s^T2^3+2CT+2a,y (42) a^-oipy-xy^+y^ 

(43) a^+3a-b + 3ab-+b^ (44) 2a^-3a!‘b-3ab-+2b> 

(45) !e®+4y*+93’’+12yz+Gzx+4a:y 

(46) Of (a+6)W coefs are 1, 10, 45, 120, 210, 252, 210, 120, 46, 10, 1 

(47) Of (a - 6)® coefs are 1, - 5, 10, - 10, 6,-1 

(48) Coefs are 1, 2, -3,-8, 2, 12, 2, -8, -3, 2, 1 

(49) Coefs are 1, 4, 10, 18, 19, 18, 10, 4, 1 

(60) Coefs are 1, 3, 6, 10, 12, 12, 10, 6, 3, 1 

Ex 37 

(11) 4 8 feet (12) XT=Ab(j^^j^\^AB 

\l-m l+mj P-tn-‘ 

Ex. 38 

(1) ■lafi-3'’P+Gx (2) 23p+Gxy+7y^ (3) aP-33^+4xi^ 

(4) 7x^-33xy+Uy^ (6) a’‘b+b^c+c^d+a(P (6) ar+2 

(7) a; -2 (8) a;+2 (9) a;+2, remi 1 (10) a;+I, remi 1 
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(11) x+4 (12) a:-4i, reinr (13) x+5 (14) 2a,+9 

(15) [a) aP-6j^+Ux-G, {^) x'-4:^+x + 6, 

( 7 ) 3p-3xP-x+^, ( 0 ) a,-»- 2 .c=-a + 2 

(16) (o) a;’-3ar-4a:+12, (/3) -r'-ar-Si, remr 12, 

( 7 ) ar*-7a.-C, ( 0 ) ar*+ai®-4a:-4 

(17) (a) x^~x=+x-l, (fi) x^+x^+x+1 , 

( 7 ) ar*+2ar*+4a:+8, remr 15, (S) ar*+3a?-r9j.+27, remr 80 

(18) (a) ar>-a?‘-13ar‘+13v‘+36ar-3C (jS) ar'‘+a.-*-13a,'»-iac2+36a;+36 

( 7 ) ar’+2ar*-10ar*-20a,’^+9x+18 (o) a:®+3a,*^-oa,‘®- 15ar®+4'c+ 12 

(19) Coefe all 1 (20) Coefs + 1 and - 1 alternately 


Ez. 39 
( 1 ) ^ 


( 2 ) a: + 2 , remr x 


(3) x^~4. 


3 23 147 

(o) 3x-7, remi 24a: -58 (j3) 53 ?-^, remr -j-x-i 


, . X 5 33a: 77 

( 7 ) 2 + 5 . remi 

(a) ear’-lla--? 

( 7 ) ar*+3a:-4 


(5) X, remr -a -28 
(/3) 3a:2-10r+7 

, 5 . „ . , 50 193a: 316 

(3) 2a^+a;-y, renii g- 


(o) 6 a; -5, remr -12a;-48 (/S) 3a;-7 

( 7 ) a:+4. (5) 2a;+3, remi -41a;-4 

(a) 6*3 -Sa;!- 18a, -7 W) 3x^-7»~-3x+7 

( 7 ) a:®+4aH-a-4 (5) 2x‘+3jP-‘~t^, icmr + ^ 


ar* + y ' + 2 - + y 3 - sa: + ary 
aP-xif+i/~ 

X* - 3a% + 2 a,-°a® +5xa^~ a* 

1 +x+ar+a:'* 

a;+(ai+^), remr <^+ajf+a„ 


(9) a~+b-+<^~bc-ca-ab 
(11) 3a- + 2y, remr -lOy® 

(13) a^-3a-b+2ab-~l 

(16) a;+(p+o), remr ar+ap + q 


(17) 

(18) 
(20) 

( 21 ) 

( 22 ) 


j^+y+ai|a:®+y-+ajy+ajjai*+y’+Ojy®+fljy+a3ja; 


+y*+Ojy’-rajy=+a 3 y+aj, lemr y^+aiy^+Ojy^+asy'+ajy+aj 


( 1 ) a:, remr y", ( 11 ) y, remr a:® (19) a+y 

( 1 ) a;®+oa;*y-r 17a;y®+o0y®, remr 132a;y‘-49y®, 
(n) y®+2y^+9ya?®+28a;®, remr 77yx^-27a^ 


(i) afi+a^y-x^t/‘-a?)j*+i^, remr a;y^- 2 y®, 

(u) -y®-y'a:+y^'*+y^-a;®, remr -ya* + 2 a^* 


( I ) a;®-4a:y-9y®, remi -3lTry+6a:y‘- lOy*, 

( II ) y®+Ca:®, remr -3y®a:’+llya:*-5x® 
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40 

(1) xi+7a^+9ji?-4x+5 (2) x-7 (3) a«6”, -32a®i« TeV 

(4) (i) 5, 7 , (u) 14, 9 (6) cow £6, sheep £2. (0) x*+x^+4x~I 

(7) a®+6®+c®-3a6c (8) Dahe, 540o'‘h®c® 

(9) a:=2« + l, y-l,y.y+l, 3y (10) 12,17,19 (U) aP-x+2. 

(12) 4yz. (13) 2x?-k-2 (14) 0x^-x>~l2:tP-a,-6 

(16) (1)23, (u) 52, 156 (16) (i) . 00 P® 

(17) (i) ar-4ary+7y®, reinr -Sy®, (n) -y‘4-4yx-73?t reirn 2^ 

(18) a^+b^+(P+24abc (19) ^ is positno if ar>37 (20) -j- 

(23) The exp is 0 if a, = 1 “25 (24) p=3, q = - ~g 

(26) (i) (ii) x^z~i?ij-^]px-ipz4r^U-~~x, (iii) *®-y* 

(26) 2/1 - 3, 2« - 1, 2/1 + 1 . 6/1 - 3 (27) a+b-2x (28) 18 lbs 

(30) (i) ab. a*h\ (ii) 9, 108a,V. (m) 13:ie, SlGz^itr^ 

(31) 50 (32) 44 (33) 74^ (34) 62^ (35) -0 

(36) 583j (37) 24 (38) 3^ ft (39) 20, 12 (40) 15 


Ex. 42. 

(1) 6 (2) 28 (3) 1 (4) 4 (6) 0 

(6) 1 (7) a.-*, r (8) -4ar (9) »», 2 (10) 8a:», Ijar 

(11) a,-+2**+2a,-3+2j,-2+a. (12) a»+2a'‘+a’+a=+2a+l 

(13) jr‘-4y3+8y-4 (14) 2x‘+ar’+f2x+l 

(16) 3ar’-lH-‘+iair'+7a'»-29i + 15 (16) »'«+a:9 + l 


£z. 43 

(1) a(x+a) 

(4) 4a(23,H) 

(7) a2(a-l) 

(10) b-(ac - 6) 

(13) lP(b^-3I^) 

(16) cu(x+2i/~a) ' 

(18) 7(iP‘+2a:-5) 

(20) ari/^xy + 3t3 - s") 

Ex. 44. 

(1) (x-f-a)(x+b) 

(4) (ab-d)(ab-i c) 

(7) (a: -a) (a; +7) 

(19) (3+6)(l-oa:) 


(2) o(a.-2a) 

(5) y(x+2) 

(8) x-=(3a:-8y) 
(11) sP(p-3) 

(14) 13a (a -3b) 
(17) 
(19) 
(21) 

(2) (a:-c)(a:+a) 
(5) (2y+a)(y-b) 
(8) (x-3)(x-c) 
(11) (a;+l)(a+i) 


(3) 3x(x~2) 

(6) a?(a;+l) 

(9) y=(2a.+p=) 

(12) lm(lin+2ii-) 

(16) 17 (3a; -2) . 

ad(lttd + 2S6c + (hP) 
abc(a + b+c-i-d) 
xy(34i?\j + 2y - 171;+ 6) 

(3) (2U:+o)(a; + 6) 
(6) {aj-2c)(a;+a) 
(9) (o-i-a)(2-b) 
(12) (x--a^)Cp-q) 
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(13) {3?-ra){x+l) (14) (x+l)(aP+l) (15) (z=-r l)(a:-2) 

(16) (o+&)(a2+b=) (17) {l~p){n-l) (18) [a?-2){a. S) 

(19) (i-z)(to+i) (20) (x-i-y]{a%--3axz^) (21) (t-a){b-a) 

(2Z)' {a+b)(2x-ry+z) (23) {x+l)(x*+3p-l) 

(24) (a;-s)(2a+6-c) (26) (aar+l)(ay+2a:+3) 


Ex. 45 

(1) (a;+5)(a;+3) 

(4) (a;-6)(a,-l) 

(7) {y-10)(y-10) 

(10) (a:-r9)(a;tll) 

(13) (a; -11) (a; -12) 

(18) {ab+o)[ab+3) 

(19) (4-a:)(2-a;) 

(22) (a;+4)(a;-3) 

(25) (a;+6)(a.-3) 

(28) (a;-12)(a;T2) 

(31) (a -1)5 

(34) (3-a;)(2+a:) 

(37) (l-a:)(20-a;) 

(40) (a; -24) (a: +3) 

(43) (a+27y)(a-9y) 

(46) (a.-rl3y)(a.-12y) 
(49) (ac - 30) (ac+ 8) 

Ex. 46 
(1) (a-a:)5 
(4) (4a; -0)5 
(7) (7a+2i)5 
(10) (2?-m)5 
(13) (2c-5rf)2 

(16) 

(19) 4,a;+2. 

(22) 36,y-6 

(25) 3Ca5, 5-60 


(2) (a;+6)(a;+l) 

(5) (6-2)(6-l) 

(8) (a:+4)(a;+7) 

(11) (a:+3)5 

(14) (a;+12)(a;+13) 
(17) {l-7pni-Qp) 

(20) (ll-y)(6-y) 

(23) (a;+9)(a,-8) 

(26) (a+ll)(a-7) 

(29) (c-18)(c-2) 

(32) (a;-3)(a.-l) 

(35) {7-x){9-rx) 

(38) (a5-5c){a6+c) 

(41) {4-y){16+y) 

(44) (c-32)(c+27z) 

(47) {a:+71)(a;-70) 
(60) (ac+33)(ac-ll) 

(2) (6+2)= 

(5) (a6+c)5 
(8) a square 
(11) (a6c+3=)5 
(14) Not a square. 

(17) (I-*)’ 

(20) 4a5, x-2a 
(23) 16, a;+4 

(26) f.a;+| 


(3) (0+3) (0+2) 

(6) (a; +7) (a, +5) 

(9) (x-‘5)(a;-8) 

(12) (0-7)= 

(15) {a -5b) [a -3b) 
(18) (a:y+6=)(a;y+2) 

(21) (3+i))(13+i)) 

(24) (a;-12)(a;+7) 

(27) (5 -9) (5 + 1) 

(30) (5 -13) (5 + 6) 

(33) (a;-12)(a;+]0) 

(36) (l-a;)(20+a;) 

(39) {x-yzf 

(42) (9 + a5)(16-a5) 

(45) (\,+2y){x-y) 

(48) (o<;+7)(oc+13) 


(3) 

(a. -20)3 

(6) 

Not a square 

(9) 

(a;-9y)= 

(12) 

Not a square 

(15) 

(looSa,- 1)5 

(18) 

(1-1)’ 


(21) 815=, a;+95 
(24) 9,0-3 

(27) |y-| 
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(28) l,x+l 

(31) 963, 4a -36 
(34) 2y+i 


(29) 1, 2.t+l (30) 9, 3y-3 

(32) + ¥ (33) 

(36) ^.7a6+^ (36) " 


Ex. 47 

(1) (a+3)(a-3) (2) (6+2){5-2) <3) (ca;+9)(ca,-9) 

(4) {7+x){7-x) (B) (8+aa:)(8-aa:) (6) (9-2tt»a;*)(9+2a'‘a:=) 

(7) (20+*) (20-*) (8) (a:+3ay)(*-3ay) (9) (10a+7)(10«-7) 

(10) (9y + 6c)(9y-6c) (11) (ll+/»i)(ll -iju) 

(12) (13+2y)(13-2y) (13) lu-^+3i/^}(jP-3!/% 

(14) (4a-+5l>-)(4a^-5fj-) (16) (Sa3+r')(8tt‘’-<r>) 

(16) (lj-jr’)(lj+ 3 -) (17) (lla6-2)(lla6 + 2) 

(18) (a-*-a:+l)(a + *-l) (19) (y+3+a>)(y+ = -2T) 

(20) (a-6 + c)(a-6-c) (21) (*+y+tt f-6)(*+y- « -6) 

(22) (I + m-L~p){l + m+l+j>) (23) (a:+y + o-6)(a. + i/-«+6) 

(24) (*-y-a-6)(a:-y+a+6) (25) (»-y-a+6)(a,-y+a-6) 

l26) (a-6+c)(a + 6-c) (27) (23+*-y){25-»+y) 

(23) (8/-ni+S)(8/ + J»-8) (29) 4*y (30) (i*+5y)(a,+y) 

(31) (3*-y)(*+y) (32) 20{*+y)(*-y) (33) I8fi* 

(34) 8*(35-y) (35) 130000 (36) 2047 

(37) 1160 (38) 14076 (39) 2175000 

(40) 1004000 (41) x(x+l) (42) *(*- 5 ) 

(43) (a + 2)(a“i) (44) c(l(ed+^) (45) (a + 6+c)(a+6-c) 

(46) (a-c + 6)(a-c-6) (47) (*+y+5)(-c-y-3) 

(48) (4a + 6+2<')(4a-6-2c) (49) (*+y-s)(*-y+s) 

(50) (x-y+2z)(x + y-2z) (61) (3a -6 + 0*)(3rt-6-9*) 

(62) (a~Ij-x+c)(a-b+x-c) (53) (a-c+6){a-c-6) 

(64) (3*-4s+0(3*-43-<) (65) (*-y-6+c)(*-y + 6-c) 

(56) (a^-a;“-a+3)(a®-ar*+o-3) (57) {a?+ay+y-)(a®-*y+y-) 

(68) (a®+3a6+96^){a®-3o6 + 96*) (69) (a;®+4*y-lly5)(a“-4*y-lly). 


Ex. 48 

(1) (2r+l)(a;-l) 
(4) (3y + 2)(y-2) 
(7) (3+y)(l-2y) 


(2) (2r-l)(a + l) 

(6) ('Sy+i)(y+5) 

(8) (3+2y)(l+2y) 


(3) (2c-l)(a:+2) 
(6) (J-y)(l-2y) 
(0) lbab-S)(ad + l) 
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(10) (2-x)(1 + S2;) 

(13) {46 + 3)(6+5) 

(16) (oc-l)(c-2) 
(19) (o-6y)(3-2i^) 

(22) (a.-8)(3x-7) 


(11) (3-2a,)(3+4a,) 

(14) (2+a)(l-2o) 

(17) (6a -a) (5a -2) 
(20) (8-9a:){9+8a,) 

(23) (9a-10c)(tt-6) 


(13) (3a+l)(2a-3) 

(15) (2y-3)(3y+7) 

(18) (3+2y)(5-6y) 
(31) (2a-56)(a+45) 

(24) (S- 3®) (9 -24a;) 


Ex. 49 
( 1 ) 
(3) 
( 6 ) 
(7) 

( 9 ) 

( 10 ) 
( 11 ) 

(13) 

(14) 

(16) 


{x+y){pi?-xij+y‘) 
(b-c)(b-+be+cr) 
(3a+46)(9a-- 12a6+166=>) 

(a-106)(a2+10a&+10062) 


(3) (a:+2a){T®-2aa;+4o-) 

(4) (x^-y)(x*+aPy+y‘) 
(6) (2a;-y)(4a,3+2^y+/) 
(8) (a:-2)(ar+2a;+4) 


(18) 

( 20 ) 


(a+b-c)(a~+2ab+b^+ae+bc+ir) 

(x+y+z)(x^+2xy+y"-as;-yz+z-) 

(2zx-3}(4z^+6zx+9) (12) (3-y)(9T3y+y2) 

{Jr +lm + »»-) - Pm + SJrnP - hiP + vP) 

(4~a;)(16+4a:+ai=) (15) {2ay+3z){iaY—^ayz+9z^) 

{Q-xy){39+9xy+xY) 

/'4 3V16 ,12 9\ 

\a~b)\a-'^ab^lr) 


Ex. 50 


(1) 

6,2 

(2) 5, 

4. (3) 

h3 

(4) -2,5 

(6) 

-4^.7 

(7) 

1 -«7 A 

(8) 

1, 1, -2 

(10) 

"T 

(11) 

0, -3,2 

(13) 

0,0, -1 

(14) 

-3, -1 

(15) 

7. -5 

(16) 

-6,1 

(18) 

8, 13 

(19) 

— IS 

T 

(20) 

2a, a 

(22) 

12, -12. 

(33) 

0,2 

(24) 

0. 

(28) 

b b 

2' ~2 

(27) 

10, -2 

(28) 

0 3 -*> 

(30) 

a,^ 

a 

(31) 

-f.5p 

(33) 

1 

~a^ 


Ex. 51 

(1) a;®-6a:+5=0 
(4) ar*-2o=0 
(7) ar>-4ar+3a;=0, 


(2) a;=-7a;+12=0 (3) 

(6) 3P+4x-21=0 (6) 

^8) jr»-2a?-a;+2=0 (9) 


(6) 3,-3 
(9) 4,3i,3^ 
(13) 3,2 
(17) T, -1 

(21) 5,-5 

(25) 0, 1, -1 
(29) 0 ,- 1 ,} 


2x‘-5x+2=0 

4aP+9x+2=0 

63p-x-2~0 
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( 10 ) 



( 11 ) 

ar‘-6z-26s=0 

( 12 ) aP + i)jKt:+7j]r=:0 

(13) 

x^-2c(x+a-~b-= 

=0 

(14) ax^-a^x 

-x+a =0 


(IS) 


■2x-4c. 

=0 (16) x^-(a-t-l>+c}x^+(bc+ca+ab)v-al/c=0 

(17) 

x^+{a-i-b+c)3p+{bc+ca+ab)x+abc=0 

(18) x^-3a-x+2a^=0 

Ex. 52 






( 1 ) 

x-y, (X- 

■y)'{x+y) 

( 2 ) a + b, {a + h)(a‘-b) 


(3) 

a + b, (o+ 6 )-(a- 

b) 

(4) a.-j-3, a:(a;-t-l)(a;-f3) 

(6) 

a;-l, [x- 

!)>+!) 

(6) a + 46, (a +46) (a +36) (a - 6 ) (a -46) 

m 

Nona, (x+u)"'(x- 

-a)- 

( 8 ) 0 - 6 , (o- 

-bf(a^+ab+b-) 

(9) 

x+y, (A+y}^v- 

y)(x^- 

xy+y-) (10) xy, xy{x+y)(x-y){%^+if) 

Ex. 53 






(1) 

X 

x+4 

(2) 

1 

(3) 

(x-yf 

x+y 

(4) 1 

(5) 

Ox 

4 

(fl) 

(x — 1)('C+1) jYj 

y 

1 

X 

(8) o6 

(9) 

m-n 

(»»+«)■* 

(10) 

(a.4x')(x-y') 

2 



Ex. 51 







(1) 

4:9 

(2) 

±13 

(3) ±5 

(4) 

±4. 

(5) 

±3 

(6) 

±N/i5 (7) ±\/7 (8) 

1 No real roots 

(9) 

12, -4 

(10) 

4, -10 (11) 1, 0 

(12) 

3, -15 

(13) 

7^. -2^ 

(14) 

-3, - 

■4. (15) -3. 

-4 


Ex 55 







(1) 

49, -9 


(2) 

6, -34 

(3) 

73, -1 

(4) 

1, -33 


(6) 

30,4 

(6) 

22, -4 

(7) 

12 46 , - 

-10 46 

(8) 

18,2 

(9) 

12, 19 

(10) 

-2, -24 


(11) 

3 37 ,-2 37 

(12) 

No real roots 

(13) 

14, 9 


(14) 

3, -10 

(15) 

- 72, -2 78 

(16) 

16, -12 


(17) 

No real roots 

(18) 

7, -8 

(19) 

No real loota. 

(20) 

ii -;r 

(21) 

5, -4 

(22) 

3.4 

(23) 

7. - 

3 (24) - 

-3,1 

(26) 4, 2 

(26) 

3,-^ 

(27) 

15, - 

•12 (28) 11,4 

(29) 24-96, 04 

(30) 

No real rooUi 

(31) 

21,0 

(32) - 

^.4 

(33) 



(34) 

1 15, - 48 

(35) 1, 

•T 

' “-J 

(36) 

3, ^ 


(37) 

4 

(38) 9 

33; 67 

(39) 

(a) ±1 73 

, 08) ±1 73 

(40) (a)5, -1, 

(/9) 6 46, - 46 
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Ez. 66 


(1) 

(a;-4-v/7)(a:-4+N/7) 

(2) 

{x+2-\/5){x+2+\f5) 

(3) 

No real factors. 

(4) 

{2x+D[x~8) 

(5) 

t3a;+2)(5a:-7) 

(6) 

(2a;+ 1 - n/3)(2x+ 1 + sfs) 

(7) 

(3a; + 5 - \'1T) (3x + 5 + \^) 

(8) 

No real factors 

(9) 


(10) 


(11) 

No real factors 

(12) 

(2x+y){2x+7y) 

(IS) 

/ i+VIIv 1- 

-\fW\ 



2 ) 


(14) 

[ox+ay (2+'s/2r)}{5a:-ray 

(2-N/5r)} 

(15) 

No real factors 



(16) 

(2®- 11 +V2) (2a - 11 -s/2) 

(17) 

(a + ^/^)(a;-^/3) 

(18) 

(a?+2a-)(a;+\/2 a){x->j2 

a) (19) 

No real factors 

(20) 

[xt Vl0)(a“- XflQ x+ yiOO) 


(21) 

{x- yi a)(a;+ VJ a+ */l6 a?) 



(22) {x-2sfb){x+2^)(a?+2^ x+ib)i^-2sfb x+4b) 

(23) (3a:^+l)(^^ x-rl){S x-1) 

(24) (^2a:+l)(V2 x-l){x-\f3){x+'/i) 


Ex. 57 
( 1 ) 
(3) 
(5) 
(7) 
( 9 ) 
( 11 ) 
(13) 
(16) 
(17) 
(19) 
(21) 
(23) 

(25) 

(26) 


Corresponding values of x, y are bracketed together 


{% 6}. {-2, 1} 

{-23, -10}, {4i -i) 
{5, 3}, {l, 

{14,9}, {-4, -2} 

{5. -1}, {to tt} 

{11, -11}, {-3, 3} 
{4,1}. {3. -1} 

{4 32 , 1 64 }, {267 
{9. 2}, {2. 9}. 

{3.7}. {-7. -8} 

{1416 ,83 }, {85 
{4, 6, l},{-4, -6,-1} 


{l. t}> {l, r}. (-1, i}, {-2, 3} 
{3. 0}. {9, 2}, {9, -3}, {3. -1} 


(2) {25.3}, {^, -4} 

(4) {-4. -5}, {-il§} 

(6) {-T%^}, {-2,1} 

(8) {10 71 , -2013 },{2 70 , 3 91 } 
(10) {20,7}, {-6, -1} 

(12) {3,14}.{-^, 

(14) ITo real roots 

,-166 } (16) {56, 22}. {2b3, 0} 

(18) {13, !},{-!, -13} 

(20) {7, -2}, {-2, 7} 

14 15 } (23) No real roots 

(24) {-1,3.0}, {il|,2i} 
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Ex. 58 


(1) 

48 

(2) 

12 or -8 

(3) 

37, 38 

(4) 

60, 62 

(6) 

39, 41 

(9) 

8, 10 

(7) 

12, 15 

(8) 

±22 

(9) 

±65 

(10) 

13 ft, 7 ft. (11) 

21ft, 16 ft 

(12) 

42 ft 

Ex. 59 








(1) 

62 It 

(2) 

73 ft 

(3) 

69 ft 

(4) 

69 ft 

(5) 

^ft 

(9) 

#ft 

(7) 

52 

(8) 

36 

(9) 

30, 40 

(10) 

24, 25 

(11) 

30 64, 5 36 



Ex. 60 








(10) 

2 62, 38 

, 3 66, 

- 56, acc 

asc<. 

=, or> J 



(11) 

-1-27. - 

4 73 

(13) 

62, - 

1 62 

(14) 

1. 1 

(16) 

(1) 62, - 

•1 62, 

(u) 1 37, - 

37, (m) 1 82, - 82 



ISX. 61 


-efi-b*-c*+2aPtfl+faf‘c^+2(^a? 


(8) 

( 8 ) 0 


W ® +4 + 9 + 16 “°+ 3 2 3+ 4 6 

(6) (i) (a;-l)(a, + l)(ar'+l)(aH+l), (u) 3&{a;-y)(a?+y)(a;®+y*) , 

(m) (a,-z)('CH-z)(r*+'C!+z®){*®-as;+z®) 


(7) (i) 3a(a-2c3)(a + 2ca)(a2+4<;*), (u) a,(a, + l)3(a;- 1) , 

(m) (a'’-6*)(a^’+6»)(a*^+6^) 

(8) (i) (a + b+e-d){a+b-c+d}{-a+b + c+d)[a~b + c+d) , 

(u) (3»-y)(3a;+y)(9ar*+y3) 

(9) (i) {2x-i/){2x+y)(43p+2xt/+y-)l4!iP-2xt/+y^) , 

(u) (a; - y) (a; + y) (t - 3y) (a: + 3y) , (lu) No real factors 

(10) (0 {o + 6 + c)(tt+6-c)(-a+&+c){a-6 + c), 

(u) (2a:+3y)(Ja;-4y) 

(11) (0 2, (ii) , (ui) -1, 2, or®, 

(12) (i) 1 or 4^ , (u) 3 , (ui) 2, 1 , or — 

(13) ( 1 ) -47, (u) 145, (m) 4, (iv) 0 

(14) (i) a;®-10a:+21=0, (u) ar'-6a;-24=0, (iii) 2a?- lla;+6=0 , 

(iv) a?+10a;+24=0j (v) a?-(a+6)a;+a&=0, 

(vi) a?-2aa;+a®-5® , (vii) a?-a®-6®+2a6=0 

(16) 2, 2, or f, 2^ (17) 7 85 m , 1 15 m 

(18) 30 half crowns, 10 shillings (19) 40 mi /hr 


20 30s 
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Ex. 63 

(1) 30 j (2) 4000 (3) £650 (4) 4r years (5) £150 

(C) £260 (7) 4% (8) 2 ft (9) 6 ft 

Ex. 64. 

(1) -Tm (2) 2 83111. (3) 1 41 in (4) 8 in 

(5) 0 in. (6) 2 4 in., 4 au (7) 3 46 in 

(8) (0 (a) ij ft , (/3) 4 rt , (u) (a) 1 17 ft. (^) 6 83 ft 

(9) ( 1 ) AP=7-2in., (u) A^=4in (10) 3,4,5, 

(11) (1) 625 sq It, (11) 1717 sq ft (12) 104 ft, 94 ft 

(13) 40 yds., 121 yds (14) 15 yds, 8 yds. (15) 4*717111. 

(16) (i) 4 33111., (u) lOSsq in. 

(17) ( 1 ) (a) 3 873 in , (^3) 4 472 in , (u) (a) 3*708 in., {p) 4 472 in. 

(18) 3 317 in (19) 12 sq in. (20) 8^ in. 

(21) (i) BN=12, (u) AA^=30, (m) area=1080 

(22) (1) Byr=t±fz^, (11) JaV=:^where 

P=^<?-r2c^+2c^(r-a^-b^-c^ , (lu) area=-jN/]P^ 

Ex. 65 

(1) 320 miles (2) # (3) (4) 

(5) 15 pence a doz. (6) 23 9d a doz. (7) ^ (8) ^ 

(9) 2264. (10) 165 (11) 60 half croivns, 22 shillings 

(12) 6C0;}ards (13) 660 yards (14) 3yds, 4yds 

(16) 32 (16) A by a votes (17) 15 years (18) 6 miles 

(19) 12mi./hr (20) ^ (21) 1 mile S3 yds , 3^ mi /hr 

(22) 6x (23) 9^ (24) 15 mins , 20 mins. (25) 12355, 4942 

(26) 4311,2874, (27) 11 miles (28) 5 miles. (29) 8g- miles 

(30) 20, 13 (31) Sheep £4 , cow £12: (32) 3 per cent , 7 per cent 

(33) £500, £200 (34) 4, 3^ (35) 189 sq f t , 3 ft inde 

(36) 9j ft (37) 6 days, 5 days (38) 8 days, 6 days. 

(39) 15^ mi /hr , 4^ mi /hr (40) 2 mn/hr ^ 

(41) 10 mn/hr , 5 mu/br (42) 5jft , 4 ft (43) 4 yds , 3^ yds 
(44) 150,180 (45) (48) 10 gals , 9 gals. 

(47) 1, 2, 3, 4 or 7, 8, 9, 10 (48) 17 men, 21 men (49) 144 

(50) 3rd (51) 16d. (52) 15 (53) 84. (54) 12s 6d 

(55) 21s (56) 10 mi /hr (57) 2|^hr3 (58) efsq ft 

TE, 31 
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(69) 8748 sq jds (60) 33|aq ft (61) 9 in 

(62) 9in sq (63) 18 ft by 24 ft (64) 16 in by 4 in 

(66) 16 in. by 4 in , 4 in. by 16 m , 8 in sq (66) 144 yds 

(67) 80ft, 36ft (68) l^in. (69) 37ft. 

(70) 10 nuns , 8 mins. (71) Side 6 ft (72) 12 ft x 6 ft. x 3 ft 

(78) IOf ft , 12 ft (74) 10 mi /hr (76) 2 hrs or 6 hrs 

(76) 6 miles (77) 12 mi /hr , 10 mi /hr 

(78) 20 mi /hr , 15 mi /hr (79) 45 mi. /hr , 30 mn/hr 

(80) 40, 60 (81) 81 (82) 63 (88) ^ (84) 89 (86) 46, 

(86) 17,16 (87) 16, 7 (88) 6929,77 (89) 4% mi /hr , 4 mn/hr 

(90) 9 m , 12 m (91) 36 (92) 11632 sq yds 

(93) 1, 2, 3, 4 or 6, 6, 7, 8 (94) 2 his , 21§ mins (96) 30 ft 

(98) 676 (97) 6 mi /hr (98) 5, 4# (99) £6000, £4000 

(100) 180,000 (101) 10 gals (102) 1 teasp fl 

(103) Is 6d , la 9d (104) 30s (106) if oz., 9f oz. (106) if 

(107) 4860 , S, G, J, A E (108) 9, 8 (109) 26s , 12s 

Ex. 66 

(1) (i) 2s/2, (ii) 9\^,_ (ill) 3 n^, (iv) 2VJ, (v) 3 a/3, 

(vi) 8 n/ 6, (vii) iVl, (lui) 2]^, (is) 30v^, (s) 20\^ 

(2) (i) 2 828 , (11) 12-73 , (m) 6 196 

(3) (i) 3-240, (u) 14 77, (ui) -173, (iv) 1257 

(4) (i) \/6, 2 449, (ii) a/33, 6 916, (lu) 16, (n) 7a^, 1212, (v) 3, 
(vi) 7 , (vu) 1 414 , (viu) 2 V 3 , 3 464 , (is) lla/2, 16 36 , 

(X) 7a/5. 1716, (SI) |s/3. 4 02, (su) 0707, (xm)#, 1-224, 

(XIV) 1414, (sv) 8 

(6) ( 1 ) o®, (u) o®a?, (m) (iv) a-V‘(P, (v) (vi) > 

(vii) ahcfs/^, (viu) xyz, (is) ab, (s) 

Ex. 67 

(1) ( 1 ) 7-»/35, 1084, ( 11 ) 2+a^, 3 414, (m) 6 + s/2, 7 414, (iv) 2, 
(v) 1 , (vi) 11 , (vu) 5 + 2v/6; 9 899, (vm) 68 , (is) 9-4a/2, 3 343 

(2) (i)ax+a?, (u)x+A^, (m) x~a, (i\) ahS-a-t, (\) a:-y, 
(vi) x+y+2\^, (vu) 2c+2s/'c®-y3^ (viu) 2a3-2\/o^, 

(IX) (a»-6®)a;-(aS+6S)y, (s) 2o5y+(a»-6®)s/:^r^ 
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iJK+'Js •Js-i 1- 

(8) (1) - - Z - - . 1 984, ill) —5—, 366, (m) n/7+\/6, 4 852, 

(w) ^/3-l, 732, (V) |{\/5-l), 1 545, (vi) 6+^/35, 11 916, 

(vu) -1 926. (vm) 938 

(‘) w 

, . ax+1fi-J^+hx>Jx+ahsfa , . »Ja+h+iJa-b 

» (v) - 


26 


, , I-n/I-o* , , it?>Jx‘+‘ip-oi?<Ja?—y'^ 

' 

, ^ c^-ac-hc-{a--h + cyJh — (a^ + b-cyJc+2a\J^ 

c^-2a-b- 2a^c ■t^b-+c"-2bc ' 

(6) (i) ^/7+^/5, (u) a/ 5-\/2, (m) N/b + s/g, 4 181 , (iv) \/6+^/3, 
(v) 3+v^, 4 414, (vi) ^/7-l, (vu) n/7+n/ 2, (vm) ^/i3-v/I0 


Ex 70 

(1) ( 1 ) 2 828, (u) 54, (lu) 3 873, (iv) 177, (v) 66, (vi) 109 56 

(2) and (4) 10*=1 154, 10^=1 334, 10^=1 778, 10^=2 371, 10i^=:3 162, 

10^=4-217, 10^=5 623, lo5=7 499 
(6) 10*=1 585, 10*=2 612, 10«=3 981, 10^=6 310, 10'®=1 698 

(6) 2=10»‘, 3=10^'^, 5=10«», 7=:10««, 4 26=10«», 1 74 = 10*", 

6 83=10'“ 

(7) 20=10'*“, 3000=10*'", 6=10-'+*»=10-“', 07= 10-=+*"= 10"““, 

4260=10**=*, 174=10=*", 00583= 10-’+'“= 10-==** 

(9) 10i=3 162, 10»*==418-9, 10^=5 995, 10-'“= 08124, 10'**=12 02 

Ex. 73 

(1) (a) 17450, (6) 2 030, (c) 65060, (d) 448 5, (e) 2,044,000,000, 

(/) 71 86, (ff) 2925 

(2) (a) 59,910,000, (b) 6969, (c) 223,400,000, (d) 1,540,000, 

(e) 7 017x10'=, (/) 248,700, (y) 10,040,000 

(3) (a) 04676, (6) 000,006,322, (c) 1706, (d) 001,176, (e) 6358, 

(/) 000,188,4, Iff) 007,670 

(4) (o) 537 9, (b) 06258, (c) 2005, (d) 13 82, (e) 62,990,000, 

{/) 2 216, (j;) 90 18 

(6) (a) 2018, (6) -2348, (c) 7525, (d) 51 88, (e) 236,300,000, 

(/) 8 312, (fir) 338 4 

(6) (a) 31 99, (6) 003,720, (c) 119 2, (d) 8221, (e) 3,745,000, 

(/) 1317, (flr) 5 362 
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(7) (a) 1 170, (6) 000,136,1, (c)4 3G3, {d) 030,08, (e) 137,100, 

{/) 004,819,07) 1962 

(8) 1845x10“ (9) £2936, £3747, £4783, ±6105, £7793 

(10) £1340 (11) (i) (a) 24, tfi) 38 yeais , (ii) (o) 15 (^) 23 years 

Bx. 71 

(1) se^y + aPy^+'n^i/^+a.ij^, 2a;+2y (3) 96,45,0, -27 

(3) l,i?=a?+y'^+z^-^to\ 1yz=xy+xz + xio+yz-{-yw+zw, 

3 lys = yzm +ztax+ wxy -Vxyz 

(4) a®+6®+c®-6c-oa-a6, a“+ir*+C*-5'’c-e*a-a?6, 

a®6®c + + r®a-6 


(6) 

b = c (7) Sa-s 

(6’-c?) 

(9) 

Sx(lfi-c-) 


(10) 

-Sa,(y’+ 2 ’)- 4a yi. 





Ex. 76 






(1) 

A = l, B=3, 0=1 


(2) 

0 = 11, b= -b, c= -3, 

d=2. 

(3) 

A=-l, B-2 


(4) 

A-1,B=0, 0=-3 


(B) 

A=0, B=0, 0=6, D 

= -C, A’=l 

(6) /= -2, >»= 1, jt= 

-2. 

(7) 

a=2, b= - 1, c=l, d- 

=0 

(8) 

al = l, i7=A 


(9) 

A = l, B=3, 0=6 


(10) 

2a’+32n"6 + 62a6c 


Ex. 77 






(1) 

-2,2, 18 

(2) 

3, ■ 

- 1, 105 


(3) 

4a4-26 + c, oy®+6y+c 

, «ir+(2o + 6)a.' 

f 0+6+C 


(4) 

«’+3h + 3, 7t’-M+l 

(6) 

2a?, 

3o’, Go®, lift'' (8) 

Gan. 

Ex. 78 






(1) 

1. 7, 3, 3, 7 (3) 

0, 62, 17, 

o ^ 

3 (3) 0, SO, 1j, 0, 

15 

(4) 

-12,0,-12,0,0 (6) 

-6,20,0 

,0,0 

(6) 4a-, 0, IGar 



(7) -24ft», -8ft’, 0 (8) 0, -2aM9b83a» (9) 27y’ 0, -jr» 

(10) 03y, 0, 63y» (11) 0, -33^, -64^0 

(16) - 1 , -(a + 6+c), -(a’ + 6’+c’+6c+ca+a6) 

(16) 2tt+26,a+5=0 (18) No (19) j)+g=0 

Ex 79 

(1) (i) ft+6+2\/uI), (a) o + 5-2«ya5 

m t,\ 

' ' (a- 6) (ft - c) ■^(fc -cHb- aric~- a)(c - 6) ’ 

(u\ + ■ b^+c-a- c*+a-lP 

[a-b){a-c) [b-c)[b-ay{c-a){c~b) 
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(3) Of the first only (4) (^a)-=1a-+QZab 

(6) (6) (7) a=4 

(8) ( 1 ) V7-v^, (u) (9) 1,64,4, -4,1, 

(10) c=l% (11) 90 {10) I9=10>^, 426 6=102«» 

(14) 1+V5 a?+2x-2+N^ (15) 3n/3-2n5 

(16) a=4, 6= -4, c=-^ (18) (i) (u) 

“ a 

(19) (i) 1 5S5, (n) 25 13, (in) 398 1 

(20) «=(«+l)®-3(n+l)S+3(»-rl)-l 

(21) ai'*+(a--r3a-r6+l)a;®+(2a6+a+26+c+2),c® 

+(ac-i-V^+b+2c)x+hc, a?+(a-\2)x+b 

(22) (28) (a;+l)(a:-l)=(,«:=-a;+l) 

(24) (g4-2)(n^-rjr^) .gg. (a+b-c)(bTe-a)(c+a~h) 

(a-3r)(a'— aa:+*“) (a+5 + c)® 

(27) (i) -^orf , (u) Oor A (28)*-! 

(29) A 148, B 296 (30) A £3000, B £4500 

(31) (i) l+2ar+2*®+2a:®+2a:H, 

(ii) l-r(a-i-b)x+a(a+b)afi-t-a-(a + b)x^-i-a^a+b)x* 

(32) a-^aUi-2b (33) ■U*+7fi~23tr‘+22C- 15 where i=x+l 

(35) £800, £200 (36) -(b-c)(c~a)(a-b) (37) -8»i» 

(39) 5=0 or 9 , a; or x+3 (40) 73 

Ez. 80 

(1) (i) ij=ax, ( 11 ) y=?, (ui) t/=aaP, (^^) y=^, (^) z=axip, 

(vj) y=a+bx, (in) y-~cu? 

(3) 12 (4) 27 (6) a=14, &=-!,- 6 (6) 16 

(7) (8) 12^ (9) a=12, 5=2,9 (10) (i) no, (u) jes. 

(11) 132 7 sq in (12) 7 Sin (13) 

(14) 130 9 cub ft (15) 3 ft 0 3 in (16) lOstone 12 SIbs 

(17) £2, £18 (18) £1150 (19) The latter by £164 

Ez. 82 

(1) a;+7 (2) a;- 3 (3) a:+7 (4) 2y9+y-rl (6) a=-r3a+2. 

(6) (7) 27a;®-18a:»-21ar*x20a;»-7ar!-2a:+l 

(8) a;*-13a:*+67ar»-101ar'+172a;-66 
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(9) 6a:»-6a;«+17'B»+15a.'®+a:+14 
(11) a*-3a»+3aS+12a-28 
afl-3a.+2 


(16) 

( 17 ) 

(19) 


afl-3x+S 

2x^-3x+i 

X^-23^+X 


(12) 

( 10 ) 


(18) 

(20) 


(10) 'e»-8^■»+3a^*+a;3-8a + 3 

^-3 (13) a, -I (14) None 

6a:°-lIai+4 

2x--9x+0 

gy*-2y+7 
ar-4a, + l 


(21) 


IBx. 83 




(1) 

2(a;+4) 

(2) 

2 

(a:+6)(a;+3) 

(X+7HX+9) 

(4) 

5x‘-fl2x + l 

(6) 

a--2ah-¥ 

2(2x + l)(x+3) 

a^-b^ 

(7) 



2x+3 

2(a-6) ^ ' 

(x + l)(x+2)(x-2j 


( 8 ) 

(6) 


^ 6-x 
(3a;+l)(a,+3) 

3^-2 

(x-2f 


(0) 


a: + 6 

lx-3){v--l){x+l) 


( 10 ) 

ar®+4a! + l 

( 11 ) 

Bz~2i/ 

( 12 ) 

13«*-lla6H 2b- 

(a;-l)3(a:+l) 

2(x^-y^) 

3 (a- - 6 -*) 

(13) 

-2y 


n4\ _ 

2 


(x+y){x-3y) 


' ' (a,+l)(T;+2)(x+3) 

(16) 

ll*®-20»+14 


a(2a.'®+5a;-7) 

(5a;-l)(4a;-3)(3aj-2) 

' ' (2jf+l)(3;+l)(a,-4) 

(17) 

2 



8x 

(igv 

(2-a)(3-a)(4- 

a) 

' ' Ja+2x 

a — o 

( 20 ) 

-6aa?(a?-3a®) 

( 21 ) 

7x + By 

(22) 

10(a+b)lP 

»*-81a^ 

Sx(x-y) 

‘ ^ (j: 

■^/j(a+d6)(a+46) 

(23) 

2 

(24) 

20 

a^-l 

(26) 

2 

b-3a 

(26) 

2a6(o»+6!>) 

08 - 6 ^ 

(27) 

4(aH'*-6V’) 

a*x*-b*!f* 

(28) 

0 

(29) 

afl~x+l 

(30) 

4x^+3x-ll 

(31) 

2(x+l) 

afl-6x+6 

{ap-4)[3p-l] 

(x-SHx-1) 

(32) 

ab(x^-l) 

(o“-6«)a; 

(33) 

1 

(34) 

b+e+fl-a 

2 

(36) 

y(»*+y*) 

xlx^-^) 

(36) 

1 

(37) 

-1 

a+b 

(88) 

a®+2a6-6® 

a®-2(*6-6® 

(39) 

1 

a?+y- 

(40) 

m. 

(41) 

0 

(42) 

d 

(43) 

-3 

(44) 

0. 

(46) 

1 

(46) 

0 
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(47) 

'Zyz- 

Sa,-® 


(48) 

-2i;® + 2y®a-3ai/z 



a:)(a,- 

y) 

(y-s)(%-a)(x-y) 


(40) 

1 


(60) 

22bc+2a,2a . 

(b + c)(c+a)(a+b) ^ ' 


(62) 

2a 


(63) 

2x — . 
{x-a){x- 

, (64) 2Z^ 

b){x-c) 

Ex 84 







(1) 

£z£ 

(2) 

a- 6 

( 3 ) 

ab 2gb 


V-r 


a + 6 ^ ^ a + b 


(6) 

±a 

( 9 ) 

a, b 

(7) 

a, b (8) _L_, 







p-q 

P 

( 9 ) 

0.1 



(10) 

2b, 2b -a, b, b- a 


Ex. 85 







(1) 

1 

T 


( 3 ) 

0, 6 

(8) 4. (4) 

2 

(6) 


,0 

( 9 ) 

0,0 82.418 (7) 11, (8) 

3, 

( 9 ) 

±3, ±1 1 

T3n/7 

±s/7 (10) 

0,|(1±n/^) 


(11) 

a^+oi+b'* 



(12) 

cd(a+6) -ab(c+d) 
ab-cd 


(18) 

a+6, a-h 

(14) 

2ab 

o+b 

(15) 1 


(16) 

0 


(17) 

±'J -ab 

(18) -T> ~ 


(19) 


c)(a- 

2bc 

b+c) 

} 

etc (20) c, 0, a 


Ex 86 







(1) 

a- + 3 


(2) 

x~2y 

(3) 4a+3b 


(4) 

&x-y 


(6) 

l-7ab 

(6) v>+8y^ 


(7) 

a?*-3j;+4. 



(8) 

3a®-2ab+6b® 


( 9 ) 

2a.-3-3aH- 

4x+G 


(10) 

a;®-2a;®-2a;-l 


(11) 

7i/®-8y®+: 

2y-l 


(12) 

GaP-Z'v^y+y'^ 


(13) 

a® - 2a% + ab^ - 36® 

(14) 

3x^-x+4. 


(16) 

2a:®-3arV+6a;y= 

-4y® 

(19) 

2a®-3a“^+a~® 


(17) 

|-2a,+3a^ 

3®^ 


(18) 

a~ ^ + 26“^c^+ 3a^c~^ 


(19) 

1,2 



(31) 

a=63, 6= -28, c=7 



(22) a— 2, 6= — 1 , four coefficients three conditions 

(23) 2a?+5-:^ 


(24) 3?+Zx-y‘, a=6 
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ALGEBRA EXAMPLES 


Ez 88 


(1) 185,1640 (2) 76, 1440 (3) -3-1, -18 (4) 

(6) (6) (8»-2)a,, 

13^ «(1^) toi|+3) 

(9) (7i-l)6-(ii-2)6t. (10) n+1 terms, ?^^(2o + «a) (11) (2ji + l)a 
(13) 2?ia (13) 1431, the alternate terms form an A P (14) 1591 

(16) (1) a, (11) (111) ^ (IB) I I 0, -I 

(17) 18 4,17 6,16 8, 6 4 (18) “) wheie s=l, 2. 3, « 

(19) 18,16,14, (20) 0,4,8, (21) -120,-116,-110, 


(6) (3,1-2)*, 
(8) f«(„ + i), 


(22) 3|, 4^, 5i (23) 11 

(26) 20 or 21 (27) 9 oi 20 

Ez. 90 

(1) I!;-! (2) (-i)’-> 

(fl) Sfo (6) IST^^a 

(9) (10) lz(2x)“ 

,, 2 j 2-147a;».6*(l-*®) 

1-a: (1-*)* 

fUl a(l + 73a;«) 3ax(l-*M) 

1 + x " (l+a,)-* 


(24) 14 (26) 23 

(28) -12, -9,-6, e 


(3) (4) ±JL 

(7) 364|^ (8) 1821^ 

til) 1"'^”’ 20*®® 

‘ ' (l-*)='r^ 

a-«a*" a*(l-a,’*'*) 

1-x ■*■“(1-%)® 


(14) yxu-*-) . 2 71 2 7 

(18) 2^ (19) (20) 8 15x10” (21) 2-168x10-“ 

(32) 417x10® (23) xr- 190x10-“ (24) About £17480 


(32) 417x10® 
Ez. 92 

(4) T -^ — 

' 4» + 19 

(1) 2ft, 2f, 2^ 


»{«+l)- 1 


(8) t, TT 


(1) 2ft, 2f, 2g^ (8) (i) 2y-*, (u) y*, (ill) _^L. 

X 2*-3, 

(9) (10) (11) 10,12,14. 

(12) 16, 20, 24, 28 (13) 12, 3, f (14) 2680 yds (16) 6 hours 

Ez. 93 

(3) 66 (6) 9900, 5040, 6840 (6) 120, 40320 (8) r=7i 

(9) 176 (10) B(n-l)(«-2), 
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Ex. 94. 

(3) 190, 120, 65, 364 (4) 364, 20 (5) 18 (G) 16 or 5 

(7) 4620 (8) 1440, 14400 


Ex. 96 

(2) 840, 86,486,400, 34660 (3) 125,000, one m a million. 

(6) 126 (8) 720 (9) 60, 120, 20, 325 (10) C, 6 

(11) 2, 4, 8, 16 (12) 2880, 576 (13) 9 (14) 19 1, 18 19 ' 

Ex. 96. 

(1) a’^+Ba'*v+10a'htP+10a^+5ax*+a^ 

(2) + 7o«6 + 2 1 aW + Z5a*b^ + 35a%4 + 21 0=6® + 7a6 » + V 

(3) a« - 6a®5 + ISa^i® - 2Qa^h^ + 1 5a-b* - 605® + 6« 

(4) Wx*^~2Qa?y+^lks‘y--8xy^+y^ 

(6) 2a;«+120a?‘+480a-®+128 (6) 24-1;®+?^ (7) 66 

(8) -67ac« (9) 20412a:V (10) -18 (11) -80a* 

(12) 28^^ (13) 23^ (14) 70 (IB) ^ 

(16) 2a;«+60a,'*+120-c!“ H6 

(18) The coefficients of (1 +a;)« are 1, 14, 91, 364, 1001, 2002, 3003, 3432, 
3003, 2002, 1001, 364, 91, 14, 1 


(22) 0, 243, 1 (23) 

(25) (i) the fifth , (ii) the fourth 


(24) 


, . 18 . 18 17 . 18 17 16 
5 '*■ 2 5® 6 5® 


Ex. 97 


(1) 

' ' ^4 32^128 


Qx JC® 4a5® 


(4) l~x+x~-x^ (6) 1+x+a^+p^ 

(7) 1 + ^+2|l+§^ (8) 

(11) (12) 462a;5 

(IS) U- f (14) LlII 

‘2« ' ' 


X 2aj® Gjc® 

W '-5-5r-T5S 

(6) i+2^+¥+¥ 


/o\ 1 a- , Safi afi 


2« 11 a;® 


= iSafi about 


(14) (-ir^ 5 1 3 7 4r-13^ ,_, 

4r-i ,_li 


(16) P^P+^)(P+^) + 

r 1 
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ALGEBRA EXAMPLES 


;o(P+g)(y+2g) (p+M-1 7)»** 


g" 11 1 


(17) 10-049 

(20) 9 950 


(18) 10 01 

(21) 2011 


(19) 5 002 

(22) 1 995 


Ex 98 

(1) 1, 1 (2) 7, 3 (3) 0, 0 (4) a, b (6) 0, 0 

(6) c, d (7) 21, 2#h (8) e, h (9) ^ 

(10) (“) 5.3 (12) 4, J (13) 1, l4 

(14) -7,2 (16) 4^ mi [hr , 4 mi /hr (16) 4 nu (hr , 5 mi /lir 

(17) 4j, (18) 0,2 (19) 4.-1 (20) -2,5 

(21) a+b,a-b (22) Pm,m-l (23) Pig £2 IO3 , Sheep £3 

(24) 4 nil /hr , 12 ini /hi (26) 10 mi /hi , 5 mi /lir 

(26) ±2, ±4 (27) - 3, -j, and 4 imng roots 

(28) ±VU, ±3 6, (29) 4, 1 (30) J (31) 1 

(32) 125, (33) 2, |, 

(34) 10a,-i-29a^±30jr'-29A + 10=0 (36) -1, -1, -1, -1 

(36) 2, i, -3, (37) 1.1, (38) ^±:^, 


(36) 2, i. -3, -i (37) 1. 1, (38) 


(39) ,e 3 301, - 303, , e 018, - 1 018 

(40) ±1, -7140, 140 (41) -1, -L -2 

w >2 

(42) 1, , e -4 205,- 234 

4 

(43) - 1. 1, 1, I e 2 CIS, 382 

(44) -1, - 31 ±n'^^, 81 ±s/^, 

(46) -1, iz£±:|iEMEl (46) 

(3, i), ( - 3, - ^), (2 n/2, ^n/ 2), ( - 2-s/i. - is/2) 

(48) (2.1), (-2, -1), 

(49) (3,4). (-3, -4), 

(60) (2.3), (-2, -3). 
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(61) ±/Jw±2‘j2, ±^AyiL0T»/2 

(62) + ±^/^ . c (3 055, 2 682), ( - 3 055, -2 682) 

(53) {±J2^, (2 058. 487), (-2 058, - 487) 

(64) (-4^, -i) (S6) (5,1), (-1,-5) 

(66) (7, 4), (4, 7) (S*^) (^1 1). ( “ TTj fl) 

(68) (±4, ±5), (±5, ±4), any signs 

(60) «=7, v=6, *=6, y=l, or »=1, y=6, 

«= -l. y= '!» 

(61) u=7, «=10, x=5, y=2, or x=2, y=5, 

«=:-4, »=-!, a;=-2+\/o, y=-2->J5, or x=~2->JE, 
y= -2+rj5 

(62) it=7, «=12, a;=4, y=3, or rB=3, y=4, 

u= - 10, i>=29, itnag roots m= 0, t>=f, unag roots 

(63) «=7, «=6, a:=6, y=l, or a:=:l, y=6, 

«= »= - 1 507, y = -5 893, or »= -5 893, 

yss - 1 507 

(64) -5j (65) 7 (68) (60) (i) 3, (u) 18 

(70) 4. (71) 5 (72) 13,6 (78) 10 

(74) (76) a-2=as+2l>®±25\(25^ 

£z 99 

(4) (1) 2, -1, -1, (u) 2, 414, -2414, (m) 852 

(6) (1) 98,(11)357 (8) (i) 7 59, (u) 56 25 (9) (i) 22 9, (ii) 428 

(18) 1670 (14) 1 69 cents (15) 5-2 in (16) 1 33 

(17) Maximum is 16 (21) 1 (22) 1 39 

(23) --25,-15 75 (26) 144cnb in (27) 28 9onbfl; 

(29) 2 058, 487, or -2 058, - 487 (30) 3 16, 2 45, or - 3 16, -2 45 

(32) (i) Move ongin to (a, 0) , (u) ^(a) 


BX.10Q 

(1) 136,000 
(4) -2052 

(7) 000,000,003,832 
(10) 8563 
(13) 3 739 


(2) 000,000,000,002,729 
(6) 10,300,000 

(8) 1699 
(11) 1157 

(14) x= 949 (16) 


(3) 9932 
(6) 855,700 
(9) 9 076 
(12) 1783 
x= - 613, y= 387 
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AL(JEBRA EXAMPLES 


(16) 1030 


(17) (a) r=4 832 , ()3) P=22-l 5 


(18) 

(31) 

(24) 

( 27 ) 

(30) 

(33) 


3 037 X 109 
3 13 or - 320 
2 204x109 
2 72 


(19) 

(23) 

(26) 

(28) 


£00,440, £5.292,000 
£19,800 (34) 


t^=l 831 
x= 7153 
2'I70 

»t=20 

(31) £743 
£681 


(20) 0631 

(23) 8 110 
(26) 472 5 

(29) £1227, £103,400 
(32) 128 years. 
(36) £1263 


Ex 101 

(1) -48 (3) 9a; -14, 2 (6) 0 (6) (i) 4, (ii) 13 

(8) aW+3aioj2+2aW-r3a‘'6’‘+OaT6» + 2ft%«+ +6« 

( 10 ) 1 5 ( 11 ) 0 . 10 ( 12 ) 2 

(13) 0, -2,-2. 0, 4, 10, IS, 28. 40, 54, 70 , 0, 2, 10, 24, 44, 70, 102, 

140, 184, 234, 290 

(14) c*-a*-b* + 2We - 26c9+ - 2ac?+2arh‘> - 2cCbc - 2ah-e + 4ab<? 

(16) (1)^. (11)0 (16) (17) 15.} 

(19) 17 (20) 12,4 (21) -216 (22) 21fV>27/T 

(23) 7a'9+42ari+212i + 10()2, rein 6310a-5310 

(24) db+cd (26) 2» + l, 1129=12544 (26) (27) -1 

(28) a^■« + 24a;5 + Oar* -37ar*-48a;9- 24a; -8 

(29) 1 (30) a;9-4a;*-f 31x, 31v, 0 (31)0 

(32) (i) (a; + 12)(i;+5), (n) (a+20)(a.-3), (ui) (a.- 12)(x-6), 

(n) (•B-20)(a.+3) 

(33) a;®+16a;i-10a;9+Ca^*-3i;+l (34) A4B,B20 (35) 29 

(36) ( 1 ) (2o+9)(2a-9), (n) 5(6 + 8) (6-8) , (»9i) 

(37) 4, 16 (89) afi-iy (40) £i±fl 

a3. + 6 

(^1) (i) {y*'+2®)(2^-y'b9+3i), (u) (x+2)(a;+3)(a;-4) 

(42) 10 (43) £000, £400 (44) l+2a,-C.v*+18ar'-54aH 

(46) 963 (46) (47) ab + ac-bt 

(48) (i) (a;-6y)(a:-6y) , (u) 2(a+26)(3a+66) , 

(m) (ar*+2a,y+4y9)(a,’9-2a:y+4jr’) (60) (i)6, (u) ^ 

(62) (1) (11) 17269 (63) (i) 24, IS, (ii) 24, 7 

(64) OG=^, BG=Sa (66) a^'(a;-a)(a:+a)9 
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(56) (i)^, ( 11 ) (a-fe-c)* (68) a+b 

a-‘ — 1 a' + b" 


(69) 2. (60) 72 

-wm 3a;®+9ai®+24'c+8 
' ’ ^+24i^*+9a;+3 

(73) (1)4,7. (n)8. 3 


(64) 2a^*-*-3 (66) -31, 153 (67) -2 

2 x+2 


(71) 1 




(76) 3ar>+7a,-3-2a;-l (76) 4 

(78) 3fi-23fi+ie^+4a?-l 
(80) 1, 2, 3 (81) 


(74) w4, lOd , B,M , or A, 18iZ , B, 16t/ 
a®-aZ, + 6® 


(77) 


a-b 

(79) 042, 072, 102 

13-n/S (82) iJS-'JS 


(83) (i)a+6 + c, (u) 


(84) 


o(b-c) 


(87) 2 or 44 


2 

ac^+bcP bc^-cuP , 6 _ b 

-SmIF'’ “■^2* “'2 

(86) 2(a+b)«-(c + b)y 
ab 


(90) 


(91) 3,2,1 


a + b-c 

(92) a {mn ~P)+b (ml - n-) + c (iii - m") , a(ml- »®)+b (In - nP) + c («j7i - Jr ) , 

a (ill -}»*)+ b (mu -Pj-i-c (hn - iP) 

(93) 7, 6, or 4, 4r (94) (i) h 0, (u) 6, 3 


- 7 :::i_4 

(97) 2^=27r, 2i-=3q 


(96) 2.4, OT=^ (96) -2, -6, -10, -14, -194 


( 101 ) 


( 102 ) 


I 4 

TT 


(88) 3,6,7, 

(103) a*~b^ 


(99) -na 


(104) 


16(a,-3) ' ' “ ” ' a, + l 

(106) (i) 6 or 18, (u) -20, -45, or 3, r (107) Tbe formei 

rf.3 


(108) (i) 4, (11) 


a~+b 


(109) (i) 2a + 3b, (ii) ~1 (112) £260, £520 


(113) (1) (11) ±10, ±4, (m) 4, 2, 01 16, -10 


(118) When n is odd 


( 120 ) Z ^=2 0 ? 

6 


(116) lor XT 

(122) 6+\/3 (126) (a-b){c-d)=0, (a-b)=‘+(c-d)2=0 

(126) ( 1 ) 3, 2, 1, (u) ,3, 2, -2, -3, (m) 2, 1, -2, -I 


(137) 28,4 


(129) 3125 


(130) 781, 4iP , no, unless first be coiitiuned backwards 

(131) (i) 8, 1 , (ii) 2o-b, -a+26 (132) After 8 years (7i yeara) 

Xr«. /-tovi /-I in . /eTl 


. la^ + ab . Ia--ab 
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(138) 5, -2, (139) (i) -3. 0, -1, -2, 0, 0. (Ji) 7, 2, 2, 7 


(141) 6(x~a){x-b){A-c)[b-c){c-a){a-b) (142) 3,0,9,12. 

(144) ^S^Zp+’l<I!pla (145) ±2 

(148) (u)5, 4, -5, -4,4, 6, -4,-6 

(’54j 12 sides. (465) (a— 6)(6 — c)(c — £i)(o + 6 + c + tt6c) 

(157) Coal £1 per ton, coke 12s. per ton (168) [ae±bd)-+{bc=Fad)- 


(161) ( 1 ) 100 ,( 11 ) 8 , 9 ,( 111 ) 


4aJ- 9(0+6)= 


(165) lor|£^ 
log 6 


' ' 8 ( 0 + 6 ) 

(167) (i) 9, (u) Ooi 


(164) 4 


3a6c 

a=+6*+c= 


3 4n-l 4/, 1 \ 31 

' 9“9 10“'*'S1\^~10“-V ’ 81 

n-rn 4 - (3n + 1 )j:" , 3j!( 1 -»»'») 4-a. o 

' ' I r (I - *)- ’ (TT^ ' ' "* 

(174) (,) 5?, (u) provided I lies between , 

4 8 4 

(HO) 
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